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The Automatic The Automatic 


Gives Quick, Reduces the 
Operating Costs 


to a Minimum 


Accurate, Con- 
venient Service 


Recognized by Telephone Engi- 
neers everywhere as economical 
and efficient for all types of 
service in exchanges of every size. 


Consultation as to your needs invited 


AUTOMATIC ELECTRIC COMPANY, CHICAGO 


COLUMBUS OFFICE: NEW YORK OFFICE: FORT WAYNE OFFICE 
516 Columbus Savings & Trust Bldg. 21 East 40th St. 502 Bass Block 


Associated Companies: 


INTERNATIONAL TELEPHONE SALES AND ENGINEERING CORPORATION, New York 
International Automatic Telephone Company, Ltd., London 
Compagnie Francaise pour l|’Exploitation des Procedes 
Thomson-Houston, Paris 
Automatic Telephone Mfg. Co., Ltd., Liverpool Automatic Telephones, Australasia, Ltd., Sydney 
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Common Battery and Magneto Service Combined 
Can Best Be Handled ona 


Monarch Universal Switchboard 


The simple and rugged construction of parts used reduce maintenance to ZERO. 


The cord circuits are positive in their action and require no extra supervision or care 
from the operators. 


MONARCH SWITCHBOARDS are designed and built especially to fit the 
requirements of the exchange in which they are to operate and when you install a 


“MONARCH” you get the MOST switchboard service per dollar judged over years 


of service. 


“Monarch for Service” 








Monarch Telephone Manufacturing Co. 


FACTORY AND GENERAL OFFICES 


FORT DODGE, IOWA 


DISTRIBUTORS 
Tel-Electric Co., Houston, Texas. Electric Supply Co., New Orleans, La. 
Hendrie & Bolthoff Mfg. Sup. Co., Denver, Colo. 





Fidelity Electric Co., St. Louis, Mo. Corwin-Abrams Sales Co 





Coker Electric Supply Co., Los Angeles, Cal. 
.. Seattle, Wash. 
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Seg Inter-Communicating 
Telephone Systems 


FACTORIES, INDUSTRIAL PLANTS, OFFICES, ETC., 


all over the country are using Interior Telephone Systems. 





No. 1233 


Are You Getting Your Share of Interior Telephone Profits? 


No. 1408 





Simplicity of installati l 

plicity * imnstaliation anc 4A SYSTEM 
operation makes 
; FOR 
Federal Apparatus 
EVERY SERVICE 


economical and popular 





No. 1532 


Your Copy of Bulletin No. 610 Is Ready For You. Ask For It. 


Federal Telephone & Telegraph Co. 


Buffalo, Mew Dork 





























THE MAGNAVOX CO. ANNOUNCES 
The Electrodynamic Telephone Type D-2 


The Dynamic principle Magnavox E. lectro- 


involved is the same as Dynamic Telephones 
used in the now famous are used today on hun- 


Magnavox loud speak- dreds of ships and on 








ers. U. S. Navy Destroyers. 
Write for Bulletin. Write for Bulletin. 
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THE TYPE D-2 IS A DESK TELEPHONE 
PERFECT RECEPTION—PRICE $50—READY TO INSTALL 


The Magnavox Co. Oakland, California 
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OPINIONS AND COMMENTS 
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SPUDULUEOU EEO OUD SEC OOR ERO ODEO NORD: 


MAKE IT STICK. 

A recent telephone company 
advertisement carries a line of 
this tenor: “Salaries of telephone 
company employes, never up to 
the standard paid in other indus- 
tries, cannot be reduced.” 

This is common sense and keen 
strategy, for the sentence ap- 
peared in an advertisement an- 
nouncing an increase in rates. 


It is common sense because it 
is because it is justice, and it ex- 
presses tangibly an appreciation 
of faithful and skilled devotion 
that puts itself above the contents 
of the pay envelope. 

It is strategy for this is pay- 
reducing time in many industries. 
Thousands of readers of this ad- 
vertisement will see in it a state- 
ment of corporation policy that 
they must believe will have a fa- 
vorable bearing on their own in- 
come. 





THE MIRACLE MEN. 


Long into the hours of this 
night silent men will work that 
others may talk more, farther, 
cheaper. 

One organization is credited 
with maintaining a staff of 2,800 
engaged in telephone research 
work. There are scores of such 
staffs of lesser size incessantly 
busy. 

Did you ever figure the pace 
these miracle men are setting for 
their brothers in the telephone 
business ? 

A few months out of touch and 
some startling telephone achieve- 
ment is recorded. Another two 
or three months and this miracle 
is ancient history, so commonly 
employed that it seems it had 
existed forever. 

Where is the telephone man 
who can stand still while the lab- 
oratory lads are plotting eternally 
to make his proud present-day 
plant a relic, almost overnight? 


LAUGHING LABOR. 

It is good to hear the comment 
of a visiting British industrial 
engineer who says: “If all indus- 
tries so thoroughly met the prob- 
lems of industrial fatigue as the 
American’ telephone industry 
does with its women employes, 
peace and prosperity would reign 
in business.” 


Facilities for promoting the 
comfort and emciency of opera- 
tors represent one of a telephone 
company’s best paying invest- 
ments. 


The merry phonograph, the 
tastefully arranged rest room. 
and the inviting lunch room, find 
their most advanced industrial 
use in the telephone business, 
and there’s not an executive in 
the industry who doesn’t recog- 
nize their value and encourage 
their extension. 


Probably, we'll fine ‘~ t...s one 
factor, a substantial reason why 
American telephone service is the 
quickest and most satisfactory in 
the world. 
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YANKEE WISDOM. 

A bright ray in the telephone 
security market is reflected by 
the Manchester (N. H.) Mirror. 
Up in that section of the country 
they are real buyers. Perhaps you 
recall the illustration of 100 per- 
cent efficiency: a Hebrew buy- 
ing from a Scotchman to sell to 
a Yankee at a profit. It therefore 
is significant to read, in these 
days of newspaper comments on 
telephone rate increases, the fol- 
lowing words from the influen- 
tial New Hampshire publication: 

“American Telephone & Tele- 
graph Co. and its predecessor, the 
American Bell Telephone Co., 
have paid dividends for the last 
39 years at not less than 7% per- 
cent, and for the last fourteen 
years at 8 percent. It recently 
has been increased to 9 percent. 

“This is a remarkable record, 
made especially noteworthy by 
the fact that during this time 
there have been five distinct busi- 
ness depressions, some of them 
much more severe than the pres- 
ent one. 


“Practically everyone in the 
United States who uses a tele- 
phone—and nearly everyone does 
—pays directly or indirectly into 
the treasury of the great Ameri- 
can Telephone & Telephone Co. 
The company’s policy ot conserv- 
atism in its financial matters and 
strenuous efficiency in its service 
matters and the stable quality of 
the business—all render the 
stock’s position seemingly a se- 
cure one, so far as earnings and 
income are concerned. 

“Moreover, it is now selling for 
about $26 under the average for 
the past 20 years, and we do not 
believe that there is very much 
chance for ever again seeing it 
sell so low.” 

Let telephone security salesmen 
use publicity of this kind and 
market your offerings quicker. 











How 5 Men Beat 9 Men’s Work 


































This truck, carrying a collapsible Der- 
rick designed in St. Louis, enables a 
five-man gang to do twenty-five percent 
more work than a nine-man gang work- 
ing without it. “Dead men” and pikes 








are eliminated, as is also all danger f 
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This is the “Morris Universal 
Hickey,” so styled for want of a 
better name. It was designed by 
W. S. Morris, the South- 
western’s superintendent 
of buildings and sup- 
plies at St. Louis, and 
has a four-way pull over 
pulleys. 








~~ 
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Up she goes! A winch, operated by the truck en- 
gine, raises the pole until the butt is directly over 
the hole; then the pole is dropped into the hole. 











The men merely steady the pole 
while the chauffeur lowers it into 
the hole. The “Morris hickey,”’ 
which is fastened to the rear of 
the truck, enables a pull from any 
direction, and is specially useful 

. in pulling underground cable. The 
a collapsible forward leg of the der- 
q rick can be thrown over and rested 











—Courtesy Southwestern Telephone News 
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erate emer rs on the ground behind the truck. 














> 




















Miscellaneous Measurements 


Methods and Means of Making Tests and Measure- 
ments of Continuity, Cord Circuit Operation, 


Cross Talk, 


probally 


SMQONTINUITY tests are 
as much used as any other kind 

of test for showing whether or 
not there are faults in a teleph« ne cit 
cuit and for locating these faults. The 


first test made on a line in 


trouble is 
generally a continuity test, and simple 


continuity tests are very useful in lo- 


Transmission, Talking 
By C. A. Wright 


Continuity tests are frequently made 
by ringing a bell or operating a buzzer 
through the conductor under test, by 
means of a magneto generator. As the 
current in this case is alternating, care 
must be taken that unreliable results 
are not obtained because of the current 
between con- 


through the capacity 
































cating grounds, crosses and other kinds ductors. 
of trouble in central office equipment. \ convenient method of making a 
Continuity tests, with other tests ars continuity test is by means of a tele- 
essential as a fit check on new or graph sounder, or relay and sounder, 
reconstructed equipment before it is  and_ battery The operation of the 
cut inte service sounder when the testing circuit is con- 
The simplest equipment with which nected to the circuit under test indi- 
1 continuity test can be made is a tele- cates that the latter circuit is continu 
phone receiver tnd dry battery iz 2 ous 
head receiver 158 used the hands of the \ vire chief’s voltmeter affords a 
tester are free to manipulate the test good method of testing for continuity, 
leads and to record results Fig. 23 a steady voltmeter deflection indicating 
shows how this method of testing con ontinuity This method is frequently 
tinuitv may be used in identifying cable used by the operator or tester who 
conductors in order that they may be makes routine tests on subscribers’ 
roper| connect d » te ninais of th lines. a steady deflection gene rally indi- 
distributing umes in entral ofhces iting that the subscriber has left the 
and in cable terminals on pol ind in ceiver of the hook \ discharge of 
large buildin proper magnitude from the condenser 
I tk St ( I not t ( at the substation set as indicated by the 
decei t charging urrent momentary deflection or “kick” of the 
throug ( city bet we conductors oltmeter pointer shows that the re- 
4 
/dse Uff /Ce 
BASSSASSSSASAA ASS WELBEELEBREELE SELELEBLG 
Jerrninta/ MH 3 Zerminal 
all , 
a 
BT { ‘ 
} ) 
—S f : AAR LUALABERLELLERRREREEREEREL 
ead Sheath - 








C b= 


Head Kece/ver 











s—atslehel 





Head Hece/ver 








Fig. 23.—Method of Identifying Cable Conductors. 
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ie advantages that knowing the testing 


and Ringing 


milliammeter in milliamperes and E the 

voltage of the testing battery in volts, 

the resistance of the circuit in ohms is 
k x 1000 


R anita 


I 

It may be readily seen from the read- 
ing of the milliammeter when the plug 
of the testing circuit is plugged into a 
line jack how much current there is in 
the circuit to operate relays. Care 
should be taken when using the milli- 
ammeter that the testing current is not 
great enough to magnetize loading coils 
which may be in the circuit under test. 
When testing with a voltmeter, the in- 
strument itself may be depended upon 
to limit the current. The wire chief’s 
voltmeter is generally used to measure 
“foreign” voltage, which there may be 
on a telephone line. It may also be 
used to measure the voltage of the test- 
ing battery. 

Tests made with circuits which dupli- 
cate operating conditions are found to 
he useful The operation of cord circuits 
is checked by plugging into jacks, in the 
switchboard or in portable boxes, to 
which are connected circuits which by 
the operation of keys may be made to 
duplicate the various conditions on lines 


The behavior of the cord relays will 


show whether or not they are in need 
of adjustment \ supervisory relay is 
frequently provided in a wire chief's 
testing cord circuit, the behavior of 


which will show whether the line condi- 
ticns are such that the cord supervisory 
relays will operate properly. Duplicate 
circuits may be provided which will 
show whether or not there are condi- 

s which will prevent the proper op 
eration of coin collection and return cir- 
cuits, line and cut-off relays and their 
associated circuits, and trip relays in 
Circuits 


wing circuits of trunks 


iv also be arranged for testing inter 
office and _ toll trunks, toll 


ne circuits, and other circuits. 


switching 


The most important element of tele- 
phone service is telephone transmission. 
In order to be sure that the subscriber 
receives What he pavs for it is neces- 
sary to measure transmission It is 

sured in terms of the length of No 
gauge cable over which may be ob- 


he transmission in question when 
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standard substation sets are used at 
the ends of the No. 19 gauge cable. 
The standard substation set ordinarily 
used in this country and abroad is the 
central energy substation set of the 
Western Electric Co. As it is not prac- 
ticable to use No. 19 gauge cable in 
making transmission measurements, ar- 
tificial cables are used. Each “mile” 
of artificial No. 19 gauge cable consists 
of four 22 ohm resistances and one .06 
microfarad condenser, connected to form 
an H. 


sion, it is necessary to find the number 


In testing telephone transmis- 


of miles of No. 19 gauge standard cable 
which in the standard circuit, will give 
the same transmission when talking over 
the standard circuit, as when talking 
over the circuit under test. 

A standard of 20-mile transmission 
has been generally maintained for local 
service and 30-mile transmission for toll 
service. The limit of commercial trans- 
mission is about 35-mile transmission, 
although the voice may be audible over 
two or more times that length of No. 
19 gauge cable. (For description of 
methods of measuring telephone trans- 
mission see article by author, Telephone 
Engineer, May, 1917). 

After each telephone circuit is cut 
into service after construction, or re- 
pair a transmission test should be made 
to determine whether the transmission 
over the circuit is as good as the stand- 
ard maintained for that kind of cir- 
cuit. If not improvements must he 
made which will bring the transmission 
up to the standard. 

Routine transmission measurements 
on telephone lines are made by some 
of the more progressive telephone com- 
panies. Such routine tests frequently 
indicate the existence of faults or of 
conditions conducive to faults which 
would not be indicated by other tests. 

Fig. 24 shows the “standard” circuit 
and Fig. 25 shows the method of ob- 
taining the transmission equivalent of 
three telephone lines between two offices. 
If the lines are looped in pairs and meas- 
ured, and if the measurements obtained 
arex + y=a,y+z=—b,and z+x=c, 











a+c—b 

x = ————_ 
2 

a+b—c 

y= — 
a 

b+c—a 

z= ——_- 
? 


It is possible for an expert tester to 
judge when the transmission over a Cir- 
cuit is 35-mile transmission. It is there- 
fore possible to measure transmission 
by introducing sections of artificial cable 
into the circuit under test until the 
limit of commercial transmission has 
been reached. Then the transmission 
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equivalent of the circuit is thirty-five 
miles minus the number of miles of 
standard circuit in the artificial cable 


Wire chief's testing cord circuits are 


frequently provided with an artificial 
line, by means of which the tester can 
judge whether or not the transmission 


of the line under test is satisfactory 
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the two circuits. The cross talk meter 
is shown in Fig. 206. 

There are many cases of inductive in- 
terference by which power transmis, 
sion lines make telephone lines “noisy,’ 
Apparatus has been designed to measure 
the tendency of a given generator wave 


to cause interference. 
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Fig, 24.—Thirty-two Mile Standard Artificial Cable. 


Cross talk between telephone circuits 
may be caused by faulty design of ap- 
paratus or by the arrangement of any 
one grounded telephone line to the oth- 
ers in the same lead. 

It is frequently desirable to measure 
cross talk. It is measured in billionths 
of the talking current in the disturbing 
circuit, which flows in the disturbed 
circuit, or “units of crosstalk.” \ 


cross talk meter consists of a variable 


It is the harmonics of the fundamen- 
tal frequency of the voltage or current 
wave form which cause _ interference, 
rather than the fundamental wave itself. 
Most cases of inductive interference are 
electrostatic. That is, the interfering 
current flows from the power transmis- 
sion line through the distributed capa- 
city between the power line and_ the 
telephone line. The amount of this cur- 


rent is therefore proportional to the fre- 
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Fig. 25.—Method of Making Transmission Measurements. 


shunt which shunts the standard subset 
into which the tester is talking. The 
designations on the scale represent units 
of cross talk. The standard substation 
set which is used for talking and the 
receiver of the listening tester are 
switched back and forth between the 
circuits under test and the cross talk 
meter shunt, and the shunt adjusted 
until the received sounds are equal in 
each case. Then the scale on the meter 


indicates the units cf cross talk between 


quency of the harmonic of the voltage 
wave form which forces it through the 
circuit. 

The amount of the interference varies 
with the frequency of the interfering 
current because the telephone receiver 
is affected more by currents of some 
frequencies than by those of others, 
even being resonant for certain fre- 
quencies, and because the ear is more 
sensitive to some frequencies than to 


others 











May, | 


A net 
coils, an 
through 
given af 


[ 








harmo 
combi 
above. 
work 
of thi 
may | 
work 
to m 
voltag 
ence 
No 
form 
gree 
to th 
meas: 
buzze 
calibt 
unit 
whic! 
conv' 
exter 
of a 
stan 
It 
by 
meal 
The 
indu 
brat 
is sl 
are 
mak 
quet 
con 
ahn 


circ 


a 














May, 1921 


A network of condensers, impedance 


coils, and resistances has been designed 
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receiver, so that from the points on 


the capacity scale, the harmonics which 
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Fig. 26.—Method of Measuring Cross Talk. 


harmonic will be proportional to the 
combination the factors mentioned 
above \ meter connected to this net 
work will read the sum of the effects 
of the various harmonics which there 
may be in any wave form. The net- 


work and meter may therefore be used 


to measure the tendency of a _ given 
voltage wave form to cause interfer- 
ence 

Not only the tendency of a wave 
form to cause interference, but the de 


gree of exposure of the telephone lin 
to the power transmission line may be 


measured by means of a_ standard 


buzzer shunted by a variable resistances 


calibrated in “noise units.” \ noise 


unit is that amount of interfering noise 


which will decrease the intelligibility of 


conversation over a circuit to the Same 


extent as the insertion of one-fortieth 
of a mile of standard cable in the 
standard circuit 

It is possible to analyze a wave form 


by means of an oscillograph or by 


means of a “harmonic wave analyzer.” 


The latter instrument consists of an 


inductance in series with a variable cali 
receiver 


brated capacity. \ telephone 


is shunted across the inductance. Ther: 
are values of the which will 


make thx 


capacity 


circuit resonant for the fre- 


quencies of the various harmonics. Any 


condition of resonance results in an 
aknormal flow of current through the 


circuit, and a sound in the 


peak ot 


wn 


tests 
above described are assembled in vari- 


urements, and the miscellaneous 
ous types of testing sets and test desks, 
according to the conditions under which 
the measurements are to be made. 

Fig. 27 shows a small Wheatstone 
bridge in which provision is made for 
making. Murray and Varley loop meas- 
urements. Fig. 28 shows a bridge which 
in addition provides a means of making 
bridge measurements of capacity. Fig. 
29 is an insulation testing. set. All of 
these test sets are portable and are 


well suited to use in small central 
offices, test 


places. T he 


stations, and in similar 
testing cabinet shown in 
Fig. 30 contains a voltmeter and keys 
for making insulation and loop resist- 
ance measurements. It is frequently 
mounted at the side of the switchboard 
in small central offices. 

\ lineman’s magneto test set is shown 


in Figure 31. It is provided with a 
transmitter, receiver, and magneto gen- 
erator for making continuity, talking 
and ringing tests on telephone lines. It 
is conveniently portable and as indicated 
by its name is adapted to use by linemen 
who may be working on local battery 
lines. A lineman’s central energy test 
set consists merely of a transmitter and 
with the necessary 


receiver in series, 
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Fig. 27.—Wheatstone Bridge. 


Test Sets, Test Desks, and Methods 
of Using Them. 
The circuits for 


making resistance 


measurements, alternating current meas- 


the set 
With such a set a lineman 


clips and cords for attaching 
to a line. 
may signal and talk to an operator cr 


the wire chief in the central office. 
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An inductive fault finder is shown 
in Figure 32. Its use is described above. 

The wire chief’s desk generally used 
in large central energy telephone eihces 
is provided with a high resistance volt- 
meter which may be shunted in order 
that it may be used as a low resistance 
voltmeter or as a_ milliammeter for 
measuring resistance such as the loop 
resistances of telephone lines. A _ rclay 
and sounder circuit, an artificial line for 
measuring transmission, and as iiany 


as may be desirable of the circuits al ove 


mentioned which duplicate various office 
circuits are ordinarily provided. This 
apparatus may be connected to a testing 
circuit to which are connected several 
plug cord and key circuits. One of the 
latter may be plugged into a circuit to 
be tested so that it may be held until 
the testing circuit is free. Then the 
operation of the key associated with the 
plug and cord will connect them to the 


testing circuit. The conditions neces- 





Fig. 28.—Wheatstone Bridge. 


sary for the measurements to be made 
are set up by the operation of various 
keys in the testing circuit. 

Frequently a voltmeter with a limited 
number of controlling keys and a cord 
and plug is provided at the “trouble” 
position in the operating room. If the 
routine tests on any line indicate that 
there are faults on that line a “plugging 
up” cord is connected to it. The other 
end of the plugging up cord terminates 
at the wire chief’s desk, where a signal 
indicates to the wire chief that the cir- 
cuit has been connected to a line to be 
tested. Trunks are provided at the 
wire chief’s desk by which he may ob- 
tain connection with the switch board 
or main or intermediate distributing 
frames for communication or testing. 

A frequent cause of “trouble” is the 
failure of subscribers to return receiv- 
ers to switch hooks, so that the sub- 
station bells cannot be rung with low 
frequency ringing current. A “howler” 
delivers current of sufficiently high fre- 
quency that the tone from the receiver 


can be easily heard by the subscriber. 
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A wire chief's desk is generally pro- 
vided with a howler. As the tone is 
loud enough to be disagreeable or pain- 
ful to the subscriber if he should happen 
to hold the receiver to his ear while 


the howler is connected to his line, great 


‘care is exercised in its use. 
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Electrical Testing for Telegraph Ep. 
gineers, by J. E. Young, (The Electric. 
ian Printing and Publishing Co. Ltd, 
London, 1913, second ed.) 

Handbook of Electrical Testing, by 
H. R. Kempe (Spon and Chamberlain, 


New York, 1908, seventh ed.) 


fre Bee os gnmontHRer ce 


Fig. 29.—Insulation Testing Set. 


A telephone set is nearly always pro- 
vided for the tester, as the ability to 
listen and talk on the circuit under test 
is an advantage in analyzing the trouble, 
and locating it. 

The arrangement of a test board for 
locating faults on toll lines is in general 
similar to the local wire chief’s desk 
except that a Wheatstone Bridge ar 
ranged for making “open location” tests 
as well as resistance measurements is 
provided, and the artificial line and 
test equipment is omitted 
Figure 33 shows a large toll test board 
Recommended References on Main- 

tenance and Testing. 


Books on Testing. 


“duplication” 





Fig. 30.—Small 


Electrical Measurements, by H. S 
Carhart and Geo. W. Patterson, (Allyn 
and Bacon, Boston and Chicago, 1895) 

Electrical Instruments and Testing, 
by N. H. Schneider, (Spon and Cham- 
berlain, New York, 1905). 


C. S. Instruction Papers, Nos. 819A 
and &819B, Testing of Telephone Cir- 
cuits, (International Textbook Co. 
Scranton, Pa., 1900) 
References on Testing 
Handbook for Electrical 
Engineers, (McGraw Hill Book Co, 


New York, 1915), Section 3, paragraphs 


Standard 


Telephony, by McMeen and Miller, 


(American Technical Society, Chicago), 
Chanter 53 


Telephone and Telegraph En- 


Be. 
vineers Handbook (International Text- 


hook Co. 


180-252 and 281-294 


Scranton, Pa., 1908) Pages 


Directors for Operating eeds and 


Testing Cabinet. 


Northrup Portable Testing Sets. (The 
Leeds & Northrup Co 
Telephonology, by H. R. Van De- 
venter, (McGraw Hill Book Co., New 
York, 1910). Chapters 8, 9 and 10 
Toll Telephone Practice, by J. B 


Philade Ip] ia . 
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Thiess and G. A. Joy. (Van Nostrand Wire, The Ohio Telephone News, Sept. Toll Telephone Practice, by me § 
Co.. New York, 1912). Chapter 20 1920, and Oct., 1920. Thiess and G. A. Joy, (Van Nostrand 
The Propagation of Electric Currents Accuracy of Commercial Electrieal Co., New York, 1912), Chapter 21. 

Telephone Cables, by J. C. Sliopy, 
(J. C. Slippy, Pittsburgh, 1913), Chap- 
ters 4, 6 and 7, 

Articles on Maintenance. 

System of Handling and Recording 
Trouble, by V. N. Gregg, Telepnone 
Engineer, Nev., 1919. 

Scoring Telephone Exchanges on Con- 
dition, by H. N. Faris, Telephone -n- 
gineer, Dec., 1918. 

Technical Matters of Interest to 
Small Exchange Managers, by H. N. 
Faris, Telephony, Sept. 9, 1916. 


Standard Practice in preparing est - 





mates, The Ohio Telephone News, 
Fig. 31.—Lineman’s Magneto Test Set. Aug., 1920. 

The Maintenance of Telephone and 
in Telephone and Telegraph Conductors, Measurements, by H. B. Brooks, Pro- Telegraph Equipment, by M. B. Over- 
by J. A. Fleming, (Van Nostrand Co ceedings of A. 1. E. E., Feb., 1920. by, Telephony, May 23, 1914. 

NY York. 1912 Chanter 7 References on Maintenance 
Bank Advertises Telephones to 
Show Community Progress. 
\s an unfailing indication of civic 
enterprise the telephone is coming into 
its own. One of the latest significant 
evidences of this development appears 
in a Lincoln, Ill, newspaper. This jour- 
nal comments on a bank advertisement 
which featured the local telephone com- 
pany’s work. Editorially, the. publica- 

tion says: 
“The Edwardsville (Ill.) National 


Bank, of which Charles Boeschenstein is 





Fig. 32.—Inductive Fault Finder. 
president, is carrying on a campaign 
heralding the progressiveness of the 
Madison County. In a recent advertise- 
ment headed ‘The Voice of Progress,’ it 
says 

“*More than 12,000 telephones and 
thousands of miles of wire in Madison 
county alone, give every town and vil- 


1 


lage and more than a thousand farm 





homes immediate communication with 


: 


——-— & & me 


all parts of the community and the out- 


side world. A convenience at all times, 


the telephone is often a necessity. With- 
out it the business world in its present 
complex development could not operate 
and many things which we look upon as 
indispensable could not be obtained. 
“*Another fact is that of the revenue 
received for telephone service, one-half 
of every dollar is paid to employes for 


wages, and in this, too, the telephone 








contributes to the general welfare of the 


"a 
“ 
oo 
é 
’ ; 
fy 


community. 

“*This remarkable expansion of the 
telephone is another evidence of the 
growth and development of Madison 
county. It is an important factor in this 





bank’s services to its customers.” 
Fig. 33.—A Large Toll Test Board. Bank publicity and telephone company 
advertising are allied in their efforts for 
by J. B. Hecht, Telephony, Nov. 23, Telephony, by McMeen and Miller, community progress. Much can be made 
1918; Nov. 30, 1918, and Dec. 7, 1918 (American Technical Society, Chica- of co-operative effort in the many oppor- 
Specifying Standards for Cable and go), Chapter 52. tunities that are offered frequently. 
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TEAM-WORK WITH BANK. 


Employes’ Savings Boosted and 
Company Is Advertised by 
Northwestern Plan. 
Omaha, Neb.— Many Northwestern 
Bell Telephone Co. employes who gaze 
on a substantial bank balance in a few 
years will have Frank C. Builta, pub- 
licity manager of the company to thank 

for getting them started. 

Like other financial institutions, the 
Corn Exchange National Bank of Oma- 
ha ran an advertisement comparing tele- 
phone service today with that furnished 
ago. Some very nice 


twenty years 


things were said about the value of tele- 





To the 1,400 Telephone 
People in Omaha 
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be sent direct by the ‘company to any 
bank which the employes might desig- 
nate. The plan further provides that 
the control of the bank account wiil at 


all times be in the hands of the em- 


ploye. 


One of the first banks to take ad- 
vantage of the announcement of this 
plan to advertise to telephone people was 
National Bank of 
Omaha, Neb. This bank ran several 


the United States 


newspaper advertisements 


telephone employes to open accounts in 


their savings department. 


With the thought that other banks 
might desire to run similar advertise- 


ments if they had copy to ,follow 


encouraging 








Telephone Service 








ACK in 1900 Omahe boasted of having « 
in 


service. There were then 3,344 phones Rg telephone 





in our Savings Department. con. 
Our officers will be pleased to have 72s Sa) 


National Bank 





the old “on-the-wall” kind. We ran 
ig @ bell 
yr ty it wee herd to eae. The cont 


de 
Ormaha has 54,172 phones in use. 


The New Automatic System ix 
sow about ready. It, too, wil 
noe we INVINCILE Set tod to beep pace with cwlaghonn 
lor ® INCIBLE is no light tsk Bat Omah ee 
sowhere will you find « more aan aian ee 
bated 


de 
place your fith in the Nebraska Tor, fll Greater Omaha, we ack 
ee om boosting for « Greater Omaha, 


Company as one of ite nesets 
your home town. - ond 











How much do 
do you keep in? 


ane 
tor jour | TNE earning something 


7m Sere, and where 


Are you one of the poopie 5 
years, bet has 7 wel 
aething te show for 
*F SY you Saving for Future Mende’ 


Get the Saving Habit 





| And the Northwestern 
| pany—bas generously ethered to nennne Company — your Com. 
an 


don 7 MTP Go te open on screens Ore deter win | 


Avail yourself of the 


fst serio ot the Revings Department af anne sat the help 


| United States National 

| ea 2S: Bank , 
he 6th and Farnam Streets 
Ban 


———, 






tof PERSONAL Attention 


f. ee | 








WATIONAL BANK 





The Bank With an INTEREST in YOU 
1503 Farnam Street 








Telephone Employes— 
Are You Saving? 


. Bell 

« at organization—the Northwestern 
Petey reo Comqany—bae established a savings plan 
to help you to safeguard your future. 

Embrace this opportunity at once —today 

You cannot afford to be without s savings account 

The United States National Bank stands ready 
provide efficient banking facilities for your savings. 

One dollar opens an account 

Safety, security and personal attention is provided 
at this bank 


United States | 
National Bank ; 


H.W. Corner 

16th and Farnam Streets 

‘The Bank of PERSONAL 
Atwention 




















Proofs of These Ads Supplied Good Examples. 


phone service and urging people to place 
their faith in the telephone company. 
Shortly afterward announcement was 
made of the plan of the Northwestern 
company to assist employes to save. This 
plan provides for the employes having 
savings accounts or thos employes who 
might open new ones to issue orders to 
the company to deduct from their regu- 
lar pay a certain amount periodically to 


Builta’s department had proofs printed 
of the Corn Exchange National Bank 
and United States National Bank adver- 
tisements. The proofs of these bank ads 
were distributed to Northwestern local 
managers throughout the territory, and 
they showed them to the banks in their 
towns. 

Several other banks have already 
taken up this advertising plan. 
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SPENDING MONEY. 


Telephone Companies All Over 
U. S. Push Ahead With Big 
Construction Programs. 
Favorable prices and quick deliveries 
now available have launched a consid- 
erable volume of telephone construction 
work, despite the general industrial let- 
down. A casual survey of the industry 
shows the following territories are to ses 

action on construction plans 

Illinois Bell Telephone Co expects to 
spend approximately twelve million dol- 
lars in the state of Illinois alone during 
the coming twelve months 

Twenty thousand dollars is to be spent 
on the Chattanooga, Tenn., exchange of 
the Cumberland Telephone & Tele- 
graph Co. 

Yakima, Wash., is to get added equip- 
ment as part of the Pacific Telephone & 
Telegraph Co. building program. Dur- 
ing the past 18 months more than 
$120,000 has been spent on the Pacific’s 
Yakima district in getting the expan- 
sion campaign under full sway 

Southern Bell is spending $20,000 in 
Gadsen, Ala., thus making good its 
promise laid down when it asked the 
Alabama Public Service Commission for 
increased rates 

Fairmont, W. Va., is the center of long 
distance construction work being done 
to relieve the over-crowded condition of 
Pittsburgh-Fairmont lines \dvantage 
is being taken of the’ general slump in 
business to build for the inevitable rush. 

At Paris, 
Telephone Co. is spending $40,000, bring- 


Texas, the Southwestern 


ing the system up to concert pitch 

assistant 
superintendent, the Interstate Utilities 
Telephone System will spend $85,000 for 


According to Fred Davies, 


additions and improvements on the com- 
pany’s Eastern Washington and North- 
ern Idaho property. 

Advice from Tampa, Fla., is to the 
effect that the Peninsular Telephone Co 
will spend a $250,000 fund under sup- 
ervision of its board of directors 
\cquisition of the Highland Telephone 
Co. will account for part of the ex- 
penditures 

Edward M 
ager of the Chesapeake & Potomac Tele- 
phone Co., says $40,000 ‘s being spent 


on the Lynchburg cable construction pri 


Taylor, Lynchbuis mar- 


gram. Other expenditures fer service 
expansion are scheduled for the near 
future 


Brevard (N. C.) Plant Changes 
Owners. Busy Constructing. 
Brevard, N. C.— Citizens Telephone 

Co. took charge of the 

April 1. 


is being vigorously pusned by the new 


Brevard Teie- 


phone Co., Construction work 


owners. 
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Record Crowd Really Hears 


125,000 Hear Every Syllable of President Hard- 
ings Inaugural Address—Loud Speaking Phone 
Passes Test of Severest Kind Without a Flaw 


P. Malloy “Tuning-Up” at the Final High-Power Amplifiers. Three Tons of Equipment Was 
J. = cod Under the Steps of the Capitol. Men Stood Ready to Switch in the Duplicate Equipment 
Loca in Case of Emergency, but Everything Went Along Without a Hitch. 


President Harding’s acquaintance with 


the telephone industry has been no in- 


considerable factor in his success in pub- 


lic life. Particularly during his cam 


paign for the presidency did the tele 


phone play a part of ever increasing 


importance and achievement Starting 


with the nomination at Chicago, figur 


ing prominently during the 


campaign 


and working up to a historic climax at 


the inauguration, the loud speaking tele 


phone can claim to have aided Harding 
in a most decided manner 


Years of 
prece ded the 


patient and costly research 


installation Oo! the Be ll loud 


speaker at Washington, which enabled 


the President’s inaugural address to be 


| 1 1 19o¢ 
heard with amazing clarity by 125,000 


largest crowd that ever as 


people the 
1 


sembled to hear one 


Makes Telephone History. 


man’s voice 


In telephone history March 4, 1921, 
will go along with January 25, 1915, 
the date of the opening of the trans- 
continental line, according to Bell fore- 
casters [t probably marks the date of a 


revival of the fine art of political spell 


binding also, for now political speakers, 
knowing they will be heard, may say 
something. In their training they may 


even follow the example of the ancient 
perfected his enunciation by 


filled 


orator who 


practicing with a mouth with 
pebbles. 
Details of the notable event are given 


Tele- 


publication 


by the Chesapeake and Potomac 


phone Company’s excellent 
in the following paragraphs 
magic in the human voice 
that 


told the world that everyone who could 


“There is 


Such when telephone men 


magic 
crowd upon the vast open spaces before 
the Capitol building could actually hear 
Warren 


twenty-ninth 


Gamaliel Harding take oath as 


president and deliver the 


address which was waited for by every 

government on the globe, the interest of 

the world lay first in the hearing of the 

speech and next in analyzing its import 
They Came to Hear. 

The promise that everyone 
The 
egan to appear on Capitol Hill in drib 
lets at 8 
March 


could 


could heat 
was not an empty one crowd which 


} 


o'clock on the morning of 


4 grew to a size that no man 


measure or count It stretched 


and left beyond the long porticos 


senate, 


right 


of House and and out in front 


of the imposing center, across the lawn 


t; the steps of the Congressional I 
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brary 


so far in fact that the powerful 


lenses of the largest cameras could not 
see the outer edges—and yet in all that 
crowd everyone heard the inaugural ad- 
dress, ‘clearly, distinctly and pleasantly,’ 
to quote the prediction of Secretary 
Warren E: 
sional Inaugural Committee. 


Maitin of the Joint Congres- 
Mr. Mar- 
W. Mellon, new Secre- 
tary of the Treasury, who were present 
of the 


speaker, were amazed at its 


tin and Andrew 


at a preliminary demonstration 


Bell 


power 


loud 
They heard the words, and what 
is more they heard those shades of tone 
and inflections of 


voice which modify 


the strict meaning of the printed word, 
speech is but a 
than the 


and without which a 


wooden recitation rather mes- 
sage of a living man 


March 4, 


heard a 


Never before 1921, have so 
and in 


War- 
they felt it as 


many people speech 


hearing the inaugural address of 


ren Gamaliel Harding 


well. No man, from the fabled orators 
of the Greeks down to the great speak- 
ers of our own day, has talked to so 


many people who heard and understood. 


It marks a new day in the psychology 


of the spoken word, and an opening of 


a new lane of possibilities 
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It represents the supreme achievement President Andrew Jackson, who walked Engineers of the Bell System 
in voice dissemination, say the Bell men. to the capitol from somewhere up-town, ‘The systems consists essentially of 
Remarkable to those who heard the — surrounded not by the militia, but by de- three parts; a special transmitter, lo- = 
voice of the President carried over that lighted friends. They watched him de- cated directly in front of me: a series ‘’ 
multitude was the fact that they saw liver his speech, and he watched the of vacuum tube amplifiers, located in a i 
no machinery and no equipment. All crowd, through two sets of eye-glasses control room, and through which the i 
they saw was the inaugural stand buiit But oniy a few heard it; and in their minute electrical current from the trans. “3 
midway of the main steps of the Capitol desire to hear they later stormed th mitter is amplified, and loud-spe aking FS 
itself. Its principal characteristics were White House and were in a fair way telephone receivers attached to large : 
four Corinthian columns. Supported to demolishing the famous East Room wooden horns located in th supers b 
by the columns was a roof of classic Prokably there was never a crowd structure of this stand.’ # 
architecture; a cornice and above that a like that which heard President Hard The President Enters. : 
railing of careful and proper design. ing’s inaugural address. It was good Suddenly there came a ripple of ap- 
It was within the roof the great horns natured. partly because it knew it would = plause from. the capitol doorway. It 
lay. Invisible, they formed a most im- ; att 
portant part of the loud speaking equip- | F HOUSE LJ CAPITO “LJ SENATE R 
ment of the Bell loud speaker. Beneath i 3 
the stand and under the steps of the 4 SAUCURAL STi } 
portico, was the complicated machinery . a | re5) 5 
to be used in amplifying the President’s —I — — pqenaag | maa 
voice. | Rena 1 it 
Back to Earlier Days. —, |; a , = 
Every inauguration day in Washing a 
ton has had a character of its own. | \ 
There have been simple inaugurations, re YY ps the 
° . A «\\Rn 
and there have been inaugurations of the \ wo wes ST RONE trad 
most complex character, marked by \ @ ae W os Tl 
spectacle and pomp; but not since the | ) yi his < 
very earliest days have people gone to \ PARK Q park pare! 
the inauguration merely to hear the key- \ - Laie whet 
note of the goverment for the four years \ se er. = Ae UNE enou 
“ol 73$0p wove PF he 
to follow. ORL peofi&<or™ the 
» Che Harding inauguration was marked ANOS oF spea 
by the fact that the sole feature was gu, ~ this 
the inaugural address, which was heard - stoor 
by everyone who went to hear it. No \, 
matter where they stood they heard. In eauedis. 1 ) ) oor te 
the space in front of the Capitol it is LIBRARY OF CONGRESS So « 
possible to crowd five hundred thousand Map Showing the Capitol, the Plaza and the Grounds Beyond. Note the Difference in Area eo 
people. It is probable that five hundred Between the Space Enclosed by the Line Indicating the Limits of the Unaided Human Voice Inde 
sincatatedl pe ple were not there—but had and the Space Enclosed by the Irregular Line Showing Where 125,000 Stood was 
there been that many they would have e able + vithcut jostling to t saeiil Siieeanitls te alee ah din dent 
heard the speech, and the oath preceding front. There was none of the crowdi nds tf people Warren G. Harding 
the speech But it is entirely probable cruelty which maims and ometimec vas leccendir ne ‘ ' TI 
that two hundred and fifty thousand kiils the woman or child who is cat P laved and he came th % oat a ama ' ing’s 
people heard; and ene of the odds and in the press of an unthinking c1 ; ‘e a 7 so | 
ends of gossip picked up that afternoon The newspapers of Washington scknowledeement aliens adie coul 
was that employes of the Congressional told their readers that the voice ° Id n readiness: ¢ Bell loud sn left 
Library, seated in the golden cupola of he distributed all over thi plaza and th cut into service. Chief Just White hega 
the building twelve hundred feet away park, and naturally there was no great n his deep voice. uttered the first word | in a 
from the imaugural stand, heard the rivalry for front positions The onl of the oat] His voice came from #1 coul 
speech seats on the whole capitol ground rns with great clearness and carri and 
Without the Bell loud speaker it is a row of stone benches several hundred over the crowd ry eect tenn tin In t 
certain that the inaugural ceremonies, to feet from the inaugural stand. rhe pressive The thousand hon ae on as 1 
the great public, would have been unsat- earlier arrivals, instead of pre-empting tention and the silence was profound dem 
isfactery. They would have been as front-line positions, took those ston Slowly, and with dignity, but with — 
simple as the ceremonies of March 4, oat. and heard perfectly great clearness, his left hand on an 
1801, when Thomas Jefferson, accom- ; ? : open Bible and his right hand raised. sped 
panied by several fellow boarders from A Voice From the Air. President Harding repeated the oath mau 
a New Jersey avenue boarding house, \s the crowd waited they became phrase by phrase, after the Chief | nig 
walked over to the unfinished capitol ®W@Te Of 4 voice speaking It might ceils | i wit! 
and took the oath and delivered his ad- have come hexigarn the cloudless sky, 2 . “With Great Clearness.” " 
dress in what was then the Senate lI the amet. thousands kn a uae His voice came from the horns with ' part 
chamber. Or perhaps without the Bell actually - was i voice ll a Bell en- erent chedrnces Sad cortied over tis | wer 
loud speaker the simple Harding cere- ineer, W. D. Fomeroy, trying out th great crowd. The effect was inspiring to 
monies would have reminded historians Pell loud speaker. This is what he 74, thousands stood at attention and the — 
of the first inaugural address delivered Said: silence was profound. Not a_ sound — 
from the steps from which President “I am speaking over the Public Ad sought to compete with the voice from nce 
Harding spoke—that of “Old Hickory,” dress Telephone System installed by the the platform, save only the rustling of Pel 
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4. T. and T., C. and P. and W. E. Miracle Men, Responsible for the Inaugural’s Loud-Speaking Success: Top—F. J. Ward, Earl Godwin, 


J. F. Slaven, J. G. Truesdale, R. H. Koss. 


Middle Row—E. Graeves, C. J. Owen, J. Sehfuss, J. P. Maloy, E. R. Albrecht, J. B. Sweeney, 


H. L. Barkley, F. W. MeKowan, F. A. Hubbard, C. L. Garrett, J. B. Riley. Bottom Row—D. 8. Blattner, W. D. Pomeroy, H. S. Hamilton, 


J. M. Leonard, G. L. 


the garlands draped about the ballus 


trade 

The President began the reading of 
his address and immediately it was ap 
| 


parent that he was being eard every- 


where. In other years those fortunate 
enough to get within a hundred feet of 
the inaugural stand could hear the 
speakel thers merely saw him But 
this tin eve I ea ind under 


stoor 
\p rom tne ( V( qi oO 
i 
sepfeve with the deliv . the addres 
S« eal va the ol t it < irried it 
over the ¢ V ( eT ( } otner s nas 
Indeed ( i List tne Kirts 
vas robabl t ( t} Presi 
lent S reat was the distance 
Reproduction Perfect. 

The reproduction of Fresident Har 
ing’s ( t B id speaker was 
Ss ertect t t se 1 the first Ow 

14 11 ‘ ¢ 
could not Cll \ ere itufa V¢ 
lett in Vnere thie amplifies vou 
| 1d 11 ; 
egan if e could i Waikeqd aWay 
1 ++ 
; 1 stral t lin fy ¢ pia rm i¢ 
| 

could i detected no «¢ inge in tone 
ind but small variati 1 ( lume 
In the list ( the Ss \ Ss cit 
is in ft st row It was a perfec 
aemonstrat 1 t the new irt rT oO1ce 
amplificatior 

There no de ult t ell ] d 
speaker! Va . = irked S SS it the 
inaugurat I \ \\ asninegto1 t it 
night talk f tl vonderful clari 
vit vhich the President e heard 

Wher Pre 1ci¢ T H 1 ny Nac de 
parted, the doors Ot the ( ntrol room 
were opened and peopl were pe rmitted 
to pass t ug t 1eW e intricat 
equipment used to carry the President's 
voice. Ushers from the ommercial of- 
hice of the Cheasapeake and Potomac 
Telenhor 11 wet _ nt nal 

elepnone Company vere reset an 

niar : . ] ] , 
explanatory Sigi were placed t 


various pieces of apparatus. Hundreds 
of people entered and viewed with great 
interest this electrical development that 
bids fair to have a far-reaching effect 
on the lives of the American people—a 
development destined to have a part in 
the spread of truth and righteousness 
It marks the renaissance of American 
oratory 

The plant consisted of a system of 
motors, generators, 


wires, transmitters, 


amplifiers and other electrical equip- 


ment weighing several tons and _ filling 


three rooms And it was most delicate 
nachinery, requiring the utmost care in 
its operation \ drop of water or a 
iece of metal the size of the head of a 


pin would have: put the avhole plant out 
I usimess 

None of this apparatus or machinery 
Vas I evidence The speaker himself 
aw nothing of it except the small trans 
mitter boxes that stood just in front of 


is desk. Even these could not be seen 
e audience 
These were remarkably delicate and 
adjusted to 
shielded 


which, grounded, carried 


transmitters, but 


an infinite degree, 


carefully 
ith copper, 
off any tiny current that might inter 


ere and these ultra-sensitive trans 


tters caught every variation of the 


oice with fidelity 
How It Was Done. 

The transmitters picked up a minute 
part of the energy created by the Presi- 
dent’s voice. This was carried by wires 
intricate 


from the transmitters to the 


} 


apparatus in the control room = and 


stepped up through successive stages of 
amplification. In each stage the energy 


was led into a vacuum tube amplifier 


The tones which left the horns fol- 
lowed the tones of Mr. Harding’s voice 
with exact fidelity, but with a force of 


a million voices 


Weller, G. K. Thompson, H. A. Frederick, H. F. Elsasser, J. F. Steel. 


Provisions were made for the possible 
breaking down of the apparatus. Every 
piece of equipment was in duplicate 
two of everything but the group of 
horns Throughout the address men 
stood at the apparatus, their hands on 
the switches, ready to throw the cur- 
rent into the emergency equipment if 
necessary. But the need did not arise. 

The transmitters were set in the rail- 
ing of the speaker’s stand. A _ trans- 
mitter together with the amplifying 
tubes and certain other portions of the 
apparatus, will have a place in the A. T 
and T. Museum, to be shown future 
generations as the equipment that car- 
ried the inaugural address of President 
Warren G. Harding 

Much testing of the equipment was 
necessary, and this phase of the job was 
done in the days and nights immediately 
preceding the inauguration 

Each horn was a separate problem; 
each horn had to be adjusted according 
to the space in front of it, the distance 
the sound would have to travel, so that 
the voice coming out of the several 
uniform. Men were 


horns, would be 


stationed on the plaza, at different 
points, to catch these sounds and check 
them. up with the men in the control 
room by means of telephone circuits. 
This work required the utmost co-oper- 
ation and co-ordination 

No Limit to Audience. 

Had the inauguration taken place in 
an open space, without any building for 
a background, the voice would have 
traveled in all directions, instead of 
fan-wise. The people behind the speak- 
er could hear just as well as those in 
front. Under such conditions one man 
could talk to a million people at the 
same time 

Making the tests were not without 


humorous features The inaugural 


—Harris and Ewing. 
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stand was not far from the Supreme 
Court chamber, where the members of 
the nation’s highest law tribunal were 
listening one day to an important de- 
cision. Suddenly there was a blare of 
a dozen bands, playing a popular tune, 
seemingly in the courtroom. The tele- 
phone engineers were demonstrating the 
reproduction of music. The sounds car- 
ried into the court room, interrupting 
the Chief Justice reading the decision. 


were begun three weeks before the in- 
auguration and were carried out by the 
Long Lines department of the American 
Telephone and Telegraph Co., with the 
co-operation of the development and Re- 
search department and that of The 
Chesapeake and Potomac Telephone Co. 
and the Western Electric Co. 


‘. G. Truesdell, supervisor of tele- 


phone layout and transmission, was in 


charge of the installation and operation 


lowing : 

F. J. Ward, J. M. Leonard, J. P. 
Maloy, J. Sehfuss, R. H. Ross, C. Ww. 
Owen, J. F. Steel, W. D. Pomeroy, al] 
of the American Telephone and Tele- 
Barkley, C. L 
L. A. Kershner, H. Scharnikow, J. B 
Riley, G. Gray, F. Poynton, C. S. Hed- 
rick, J. V. Hoffman, O. Solomon, W. 
W. Ebert, J. B. Sweeney, E 


of The Chesapeake and Potomac Tele- 


graph Co; H. L. Garrett, 


F. Schmidt 











Apparently he enjoyed the concert, for for the Long Lines department. G. K. phone Co., and F. A. Hubbard, F. W. A 
he stopped his reading, put down his Thompson, personal representative of | McKowan, D. S. Blattner of the West- to t 
papers and listened until the selection Vice-President J. J. Carty, and A. B. ern Electric Co. one 
was finished. Clark had charge of the development On the night of the inauguration the not 
Those Who Did It. work involved, with the co-operation of | men who had worked so taithfully were solic 
The offer of the use of the apparatus H. A. Frederick of the Western Elec- given a dinner at the Columbia Country [ 
at the inauguration—the gift of the Bell tric Co. Club, and it proved an affair long to be net 
System to the people of America—was The inaugural stand was designed by remembered Speeches were made by ing 
made to the inaugural committee of Con- the Long Lines department and_ buiit E. K. Hall, vice-president of the Amer- mel 
gress by A. E. Berry, president of the under the direction of the C. & P. The ican Telephone and Telegraph Company; som 
Chesapeake and Potomac Telephone Co., installation of the equipment was also President A. E. Berry, Vice-President loca 
and the general arrangements for the done by the C. and P. under the direc- Buehler, General Manager Stryker, Ex- the 
demonstration were looked after by Mr. tion of G. L. Weller of the Engineeri ecutive Assistant Godwin of the C. and Wh 
Berry, assisted by Earl Godwin and John — department. P., and G. L. Weller of the Engineering oth 
F Slaven, executive assistants, and \mong those who helped to make thi department of the same company, and der 
other C. and P. officials. demonstration a success, in addition to Messrs. Thompson, Truesdell, Frederick cha 
Preparations for the demonstration those already mentioned, are the fol and Pomeroy of the A. T. and T.” wel 
— = the 
° <0 T 
Plant Tours for Good Will Field Notes 
( 
Playing on the same trait that makes tention to the city’s interesting spots capable guides, inspected the immense tha 
the youngster take the clock apart to see Manager M. H. Bryan of the Bell Tel uuilding, viewing the various depart- difi 
what makes the hands go round, is prov- phone Co. got busy, following up tl ments, which included the school for op- : 
ing a profitable move for telephone com- lead, and invited the Sedalia Chamber erators, the medical offices, where the 
panies. of Commerce and other interested busi employes are treated by the company a 
To give the public an intelligent and ness men to visit the telephone plant, doctors, the big dynamos for the im- 
substantially founded appreciation of giving them a personally conducted tour mense power to run t lant and ser- 
the telephone company’s intricate opera through the exchange vice, and the great- number of conduits Fis 
tions, holding open house in the ex- Through the public  receptio ( I into the isements I e trans- 
change has attained a well deserved their news mention, the -telephone com- mission of the service ie counting 
popularity. Particularly in the case of pany gets free advertising, as valuable room e lunch rooms and t erating ; stan 
new exchanges is the open house idea as any good hard cash can buy Dake om, where ere were more girls hard i op’ 
being capitalized. One of the recent this case at Lockhart, Texas. Here the it work thi y editor tl t lived i ae 
cases where a trip through the new ex- Southwestern Telephone Co., held open in New Jersey anyway, at vere so f : | 
change put the telephone company “in house. A newspaper of wide circula busy that everyone of t ditors got £0 
solid” with its constituency, is that at tion in that vicinity, far from missing a tred of watching them \iter | ing - 
Middletown, N. Y. chance to boost its city, runs tl line over the building \ 1utoed al 
Ff. D. Fancher, general manager of in its story: “Lockhart enjoys a splen ver to the WW ington Hote nd given - 
the Orange County Telephone Co., own- did telephone system.” n excellent chicken di 
ers of the new Middletown exchange, Welcomes Newspaper Men. Che affai is brot t ( y an 
invited his subscribers to look over the There may be practical difficultic i torceful address by ( f t ( - 
new lay-out. A full house responded to prevent throwing the plant open to pub- presidents of the company and the ex- % 
the invitation, and Middletown telephone lic inspection. Then the thing to do is hibition of a moving picture film which 
service took on a new and more inti- to invite the newspaper men in, so they’! showed the numerous activities engaged 
mate aspect. Mr. Fancher is no amateur have an insight into your side of th in the manufacture of all kinds of tel ca 
as a press agent, so he was alert to tip case. After they’ve given the works a1 phone instrument eds of the m- or 
off the local newspapers to the story in inspection, they'll realize you are “regu pany hz 
the opening of the exchange. This piece lar fellers’” after all, and doing your \ll of which made many of the edi- on 
of work pulled a three column illustrated level best to please everybody tors sit and take notice, with an idea that tr 
story, and a highly complimentary edi- \s an example of the way this party there was something about the telephon 8c 
torial. of the newspaper boys works out, we utside of cursing and swearing at it by 
Invites Chamber of Commerce. quote from a New Jersey daily and the operator when quick results t} 
Sedalia, Mo., too, has a telephone Telephone Company Entertains Press. were not obtained. It was a very entet a 
manager who leaps at the public recep- “On invitation of the New York Tel taining and instructive trip to everybody - 
tion opportunity for effective advertis- phone Co. the editors of many of the who took part in it, and the telephone n 
ing. A local newspaper tan a query: papers of New Jersey were entertained people displayed themselves as mighty c 
“Do You Know Sedalia?” and called at- by that company. Fifty scribes, with fine hosts.’ h 
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ricks of Wire Chief’s Trade 


“Angels Could Do No More” Than Clever Wire Does 
Where Resourcefulness Is Biggest Part of Material 
On Hand — Leaves From a Past-Master’s Book 


A few years ago | was transferre¢ 
to the East Exchange in a suburb of 
one of our large cities. Its location 1s 
not important, as 1 as now been con- 
solidated with another small exchange 


I found it to be a small North mag 


. , 1 1 i pall 
neto board exchange with three work- 
ing positions, non-multiple. The equip- 


ment was in good condition. There wert 


some four hundred subscribers Being 
located in a summer residential district, 
the summer trafh vas quite hea 


While this exchange was magneto, the 


other two inoe St vell anc \ 
derson retweel ist and tl Main « 
change were centt energy L runk 
were e-W { Vi iy to 
+} T ’ 

Greeted With Recall Complaint. 

One of thie ret thir | + ticed vas 
that ( era con ( ( 

m= 


Fig. 1.—Condenser at A, and Jumper Ke- 
moval Ended Keecall Kicks. 


S T i 
el: t I 
{ jf t 
aA { { 
Li { 2 ) 
and 
- , 
Ending Battery Grief. 
Here I was s initiat nt 
care 1 ‘ + ' 
| ‘ 
| { | ( | f 1 T 
ea tor | 1 
1 ld ( it meat 
1 tri m the Stillwe ‘ nye ot 
whi | A tee care Nfter cettine 
m1 - - in a ix afl Sie 
copper ty tartec la r it | 
i en thinking ot me 


By J. W. Hepner 


that of putting the transmitters on a 


small set of storage cells. 


Receiving the approval of the super- 


intendent of exchanges, I commenced to 


m 


24-volt exchange 


} 
ol 


W 


ake the change \s a working basis 
took the circuit that we used in the 

In place of the 200- 

im coil I used a 100-ohm relay coil; 
place of 24 volts used 10 volts, a 
t of five small B. T. storage cells. 

To get current to charge the cells, we 


ired two of the trunks from Stillwell 


exchange through a 4-pole double-throw 


witch at each exchange 


One side of the switch was connected 
} 


, ' 11 
le exchange vattery at the Stillwell 


exchange At the East exchange one 


side was connected to the small battery 


he battery was grounded. 


The night operator here would throw 
r switch when taking C1 sition 
is would cause the trunks to become 
ermanents \t this signal the Stillwell 
tor would throw her switch In 
the morning the operation was reversed, 
the trunks ng return Service 
In our efforts to insure tinuous 
service during storms, we took trunk 
in one cable and the other in another 
( je whl went 1 ifferent way, it 
eing irdly pro | t t both cables 
t at the same _ tim We 
als ept a set « dry cells wire 
I t ike the n { torage ror in 
ergent measure y]y the 
lem of transmussi1o1 t de 
re es] | t ent in cat 
g for the gravity cells was clear tim 
For the first few days after cutting 
( r tine new en we net cer ded 
dissatisfaction on the t f the opera 
tors T le Syst vas taint ul 
not give inv notice if ide tone 
\ v days later, whe 1 pos nm was 
vitched back to e ¢ 1 ile wil 
{ the circuit in permanently, the oper 
S we glad to get bac to the new 
W y 
The incoming order wire from. the 
exe ings came throu the VO 
ni exchanges Ww se trunks were 
vo-Way Phe act eing two-way 
often ¢ sed complaints from the sub 
cribers [Two operators would have 
connections up at the same time: one 
subscriber retting ung in the ear 


‘ther party getting whom they wanted 


This being the only exchange in which 


the calling operator rang the subscriber, 
the operator would put up a connection 
and not ring. In other ways the trunks 
showed up the service. 

\t the Stillwell exchange I connected 
one of the order wire buttons at the 
operators’ positions to the through order 
wire. This speeded up the service and 
kept the trunks clear of dead connec- 
tions 

Seeing how well it worked between 
these two exchanges, permission was 
obtained to have the wire chief at An- 
derson to connect up a similar set of 
buttons to the through order wire. 

Caring for Prosperity. 

During the summer the traffic between 

East and Stillwell often caused “over- 
” } 


flow” to be given out. The chief opera- 


One cable pair 


2 dS 
if | . 
4 ~J Vo/t "2 Vo/t | S 
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RS 4 1 stojaie}— . ~j —4 
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az Other cable 

Fig. 2.— Hepner’s Cure for His Battery 


Trouble. 


tors then were unable to communicate 
with each other in regard to some traffic 


stions that needed prompt attention 
[his condition caused unnecessary trips 
from Stillwell. The interurbans ran 
every hour in the winter. Had I been 
1 this exchange before car 
time, the chief operator could have 
cleared the trouble temporarily. 

We could see the necessity of a direct 
line, but the superintendent could not 
see the two miles of wire to join the 
cables. For years there had been talk 
‘f consolidating the two exchanges. The 
question was how to get the circuit 
vithout expense 

The lines of the two exchanges over- 
lapped In the lead working out of 
Stillwell were a couple of partly filled 
circuits, while from the cable of this 
exchange extended a line to the office of 
a real estate agency This line had not 
been cut over on account of a real 
estate boom in that section The cir- 
cuit extended almost the entire distance 
between the boxes 

The inspector asked the agent how 
he would like to get rid of his mag- 
neto. He said that it would suit him, 


although his number would be changed. 
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Just before the new directory was 
issued we obtained the necessary orders 
to make the cuts we needed. Some 
partly filied lines were filled. With a 
few words to the line foreman, we had 
our direct private trunk line. The chief 


operator gladly handled the troubles of 


Jo Head Set 


TELEPHONE ENGINEER 


For battery I:used the dry cells of 
the pole changer. The celis were set 
around on a broad shelf. We rearranged 
the cells on three narrow shelves so 
that at a glance any bad cell could be 
easily noticed or tested. One cell of 


high resistance soon causes trouble with 












70 plug <«— 


f 








To ringing. 


Fig. 3.—A Kink from His Home-Made Test Table. 


changed numbers for the convenience of 
direct service between the boards at all 
times. So far so good, but it was not 
good enough. The use of any blessing 
always opens up to you visions of oppor- 
tunities of increased improvements. 

We removed the drop coil of the line 
it came in on, and multiplied an exten- 
sion to the chief operator’s and wire 
chief’s desk. 


was bridged across for signaling. 


A bell box without gongs 


A plug was wired to the secondary of 
With the plug 


she could answer direct. If the chief 


the chief operator’s set. 


was not present the A operator would 
answer. Then another leg was taken; 
this ended in a cord at the last position, 
which gave me a test cord from the 
Stillwell exchange. An order wire but- 
ton on my test table at the Stillwell 
exchange was connected to the through 


O. W. 


der considerable aid to the inspector; 


I was now in a position to ren- 


also, could furnish howler service. The 
condenser in the chief operator’s ringer 
always showed the test line was O. K. 
to this exchange. 

Jetween the chief operator’s plug and 
the secondary there later was placed a 
ringing-listening key. Another jack 
which ended in a plug at the board 
was placed on her desk. This way she 
was able to call the parties herself, 
afterwards having the operator complete 
the circuit at the board. 


A Pinch Hitting Test Table. 

One improvement that was first sug- 
gested was a test table. The foundation 
of our test table was an old kitchen 
table that I guess was about as old as 
the exchange. 

We were fortunate .in getting an old 
two-way voltmeter which had been re- 
A bank of 


ten series jacks was dug up from the 


lieved at another exchange. 


relic room. 


the ringing. By placing a shunt on the 
voltmeter the readings were brought 
within the range of the scale. 


A ringing-listening key was obtained. 
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Fig. 4.—How the Jacks Lined Up. 


The battery and voltmeter were con- 
nected in series to the inside springs 
of the ringing key (see Fig. 3). A 
short cord and plug were connected 
along springs of the listening key. When 
the key was normal it was used as a 
test cord. 


—» /o battery 
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From the drawing (Fig. 4) you will 
see how we used the strip of jacks, 
Jack No. 1 was cennected to a plug at 
the board. No. 2 and No. 3 were 
grounded on opposite sides. The re- 
maining sides were tapped to No. 1. 
which gave us a ground test on both 
sides of the line. No. 4 was shorted. 
which gave the voltage reading and in- 
dicated the state of the ringing battery. 

From No. 5 and No. 6, wires were 
run to the ofhce terminal head. Two 


placed that the 


sets of springs were s¢ 
plug could take the place of the heat 
coils, giving a means of testing the line 
in or out and leaving the line in service 
No. 7 was the jack, shown in the figure, 
of the direct line to the other exchange. 

Jacks No. 8 and No. 10 were direct 
lines to the board. The inside springs 
were strapped to the outside springs of 
No. 9. 


a subscriber of some other exchange 


This was especially useful when 
was getting a D.A. Getting the sub- 
scriber on the other line, I could get 
in on No. 9 and see that they were 
talking. An order wire to the board 


was also installed. 


Keeping the C. O. Busy. 

\s the inspector and myself had Still- 
well exchange also to take care of, it 
was not always possible for both to be 
here at the same time. Sometimes a 
cable or drop would go bad. To care 
for this a vacant number, 320, was wired 
to a pair of clips on the cable side of 
the frame. The chief operator gladly 
learned how to find the cable pairs: 
when necessary she would snap the clips 
to the cable lugs. The line would be 
working through 320 until I could get 
her to make the needed changes It 
came in very handy when the line wagon 
came unexpectedly with orders for a 


new line. 


Western Electric Holds Show to 
Broaden Workers’ Views. 


Chicago, III Thousands of West- 
ern Electric employes and their families 
visited the annual Products Show staged 
by the company at its Hawthorne plant. 
Kvery type of machinery used in the 
plant, and each product manufactured 
there is displayed in pieces, partially as- 
sembled, and then fully assembled and 
explained by demonstrators. The pur- 
pose of the exhibit is to show the 20,000 
workers spread about the plant’s 75 
acres, the broad scope and purpose of the 


work in which they are vital units 
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Safety in Rhyme and Reason 


Steering a Safe Course Through Perils of the 
Construction Campaign — Injuries That Be- 
fall the Unwary— What to Do When Injured 


In the rush of summer construction 
work there comes a sharp rise in the 
accident curve of telephone companies 
Employes’ benefit funds get a sharp jab 
and the mark of the careless lineman’s 
climber is detected on the furniture 
placed just this side of the Pearly 
Gates 

Without eternal vigilance the most 
adept fall victims Telephone authori- 
ties have made careful studies of the 
most common of the accidents. These 
mishaps occur almost every day, just 
because someone had a moment of for 
getfulness. As a particularly timely r 


TELEPHONE ENGINEER prints 


minder 
safety suggestions from the pens of 
studious observers of numerous tele 
phone accidents 

Those who are reminded of the ever 
present dangers and exercise special 


caution in their presence are indebted 


for the following suggestions to V. C. 
Frazell, of the Northwestern Bell, and 
Frank D. Berry, of the Illinois Bell 
Telephone Co Thad H Snyder, of 
the Bell elephone News, 1s. the bard 
who sings the requiems and_ neat 
requiems for the unwary 

Mr. Frazell and Mr. Snyder cite these 
incidents 

\ truck was being puiled out of the 
} 


mud by a wench line which was run 


back to a pole in the rear of the truck 


and fastened around the pole with a 
skid chain 


standing near the pole when the chain 


\ district foreman was 


broke and the end whipped around the 


foreman’s ankle, crushing the bone 

\ lineman went up a pole to loosen 
some wires which were caught in a tree 
He slipped and fell, fracturing his skull. 

A construction foreman was standing 
too near the small coil of messenger 
which was being payed out. The ti 
ward ¢ +4 he ] . } | } } 
wire came t the end of the coi, which 


flew up and hit the foreman on the left 


side of his forehead His eve was cut 
Py 
In us ( nda ft ( 
Jim Thon psor made lL Ore 
He noticed that the rope was frayed, 
Bu chance he'd always take 
He gai 1 heave which was a sin 
I ste f hen part d with a ng 
Jim | usc His left arm) ra 
ti / is ima uw 


\ truck driver was jacking up a car 
preparatory to changing a tire. He got 
under the car to remove the jack, when 
the weight of the truck forced the 
handle of the jack up, catching the 
driver’s left wrist and inflicting a frac- 
ture 

\n installer was burning out a cable 
He kicked over a kettle of hot paraffin 
and badly burned his left ankle. 

\ groundman slipped while climbing 
down a pole and gaffed his left foot 
with the hook. 

\ lineman’s helper was pulling slack 
in a copper wire when the wire broke 
and the end struck the man in the left 
eye 

Between high-tension wires 
A lineman worked away; 
He sort of grew forgetful 
And careless, so they say 
lt did no good to warn him, 
For he knew much the best 
That he was in no danger 


His tombstone reads. “At Rest.” 


\n installer, after parking his car, 
carried his tools one and_ one-half 
blocks to the job, but failed to take his 
stepladder with him. He used a table 
to stand on. When the work was com- 
pleted and he started to step from the 
table it upset with him and he fell, 
spraining his left wrist 

\ groundman failed to fix his pike 
firmly in a pole which was being raised 
and the pike slipped The pole fell, 
striking the groundman on the back of 
his head 

\ lineman allowed his safety belt to 
work over the top of the pole and he 
fell backward. He struck the roof of 
a barn and rolled off to the ground, 
breaking his right kneecap. 

\ combination man’s automobile 
stalled in a mudhole and the engine 
stopped. He got out to crank it and 
the car back-fired, the crank breaking 


his shoulderblade 


Bill Jones, who always drove a truck 


Across the tracks so fast, 
‘magmed he could get across 
Before the train went past. 
Well, ves, 


In spite of rule and warning; 


1e did it many times, 


One day an engine bumped his truck 
sill’s wife is now m mourning 
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\n installer skinned his hand while 
tying a wire to a rope on a pole. Later 
he got a splinter into the wound and 
infection resulted 

\ lineman, wearing his climbers while 
walking through some brush, stumbled 
anc stabbed himself in the right heel. 

A repairman was putting a socket on 
a wall, his ladder placed behind the 
door. Someone opened the door, 
knocked his ladder from under him, 
and he fell, seriously injuring his back. 

While carrying a pole a wire chief 
didn’t watch where he was going and 
he stepped into a hole, seriously wrench- 
ing his back. 

There was a man who fancied 

That all poles he would climb 

Without making an inspection; 

“Tt's just a loss of time.” 


He would set down a record 
ind make the linemen sore. 
There WAS a man who fancied this— 
There isn’t any more. 
Frank Berry’s pertinent suggestions 
are well worth reprinting. He calls at- 
tention to 


LADDERS. 


1. Examine all ladders before using. 
2. Examine ladders for nails and sharp 
projections. This also applied to ladders 
in exchanges. 

3. Test your ground support; secure 
ladder or have someone hold it. 

4. Avoid haste in ascending or de- 
scending ladder. 

5. All stepladders should be properly 
tied to prevent spreading. 

6. When using extension ladders ex- 
ercise care in raising and lowering 
extensions 

7. Do not. borrow unsafe stepladders 

8. Do not build unsafe scaffolds. 

9. Do not stand on chairs or boxes. 

POLE WORK. 

1. Be sure spurs and straps of climb- 
ers are in good condition. 

2. Be sure your safety belt is om 
properly and is in good condition. 

3. Be sure you know how to climb 
pole 

4. While working on pole, be sure 
your tools are in such condition that 
they will not fall and strike someone 


below 
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5. Be sure all tools that are used by 
you are in good condition and that you 
know how to use them properly. 

SCREW DRIVERS. 

When using screw drivers be sure 
the hand nearest the object is not in 
danger in case screw driver should slip. 

Do not carry the screw driver or 
other sharp tools in outside pocket. 
First Aid Treatment. 
BUT 


to ward off impending danger, and mis- 


-if the foregoing isn’t sufficient 


fortune claims another telephone man, 
then what Edwin W. Bullock, M. D., 
tells the Telephone Topics interviewer 
will be worth heeding. 

Dr. Bullock says: There are four 
symptoms which will let you know when 
a wound has become poisoned or in- 
fected; namely, pain, heat, redness, and 
swelling. 

Never neglect an infected wound: see 
a doctor at once; have the wound 
opened, the pus and dirt cleaned out, 
and have the doctor care for the wound 
until it is healed. 

When treating a wound of any kind 
we should have one thought constantly 
in mind, and that is absolute cleanliness 

Remember our own skin is covered 
with pus germs, and when placing a 
dressing cn a wound always be careful 


not to touch the surface of the wound 


Government Issues New Elec- 


trical Safety Code. 
Washington, D. C United States 
Bureau of Standards has issued a new 
edition of the National Electrical Safety 
Code. This publication contains much 
of interest to telephone men. It is di- 
vided into four parts, rules for the in- 
stallation and maintenance of electrical 
supply stations and equipment, rules for 
the installation and maintenance of over- 
head and undergreund electrical supply 
and signal lines, rules for the installation 
and maintenance of electrical utilization 
equipment, and rules to be observed in 
the operation of electrical equipment 
and lines. Copies of this code may be 
obtained from Superintendent of Docu- 
Office, 
Washington. The price is 40 cents. 


ments, Government Printing 


Cables Cross. May Set Value of 
Lineman. 

What’s the value of a lineman? This 
query may soon be decided in a North 
Carolina court \ telephone lineman, 
victim of an accidental cross between 
a telephone and electric cable, sets his 
worth at $50,000, and has entered suit 
to collect. 
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with your hands, and never let your 
hands come in contact with any part of 
the dressing which is going over the 
wound. If we do, pus germs or dirt 
from our hands will get on the dress- 
ing and into the wound. If possible, 
wash your hands thoroughly in soap 
and water before dressing the wound, 
and be sure you have a clean towel on 
which to wipe them; if no clean towel 
is at hand, apply the dressing with your 
hands wet. 

It is a bad plan to hold a wound 
under running water; you will wash 
dirt and germs into the wound. Never 
suck a wound; the mouth is full of 
deadly pus germs 

With small cuts it is a good plan to 
squeeze a little blood out of the wound 
before applying the dressing; this will 
help to wash dirt germs out of the 
wound. Remember that there are no 


germs in the air that will poison a 


1 


wound, for the oxygen in the air will 
kill all pus germs, and a wound will 
not go wrong so long as the air can get 
to every part of it. 

It is better to leave a wound exposed 
to the air until the doctor comes than 
to cover it with a dirty dressing 

Do not seal the wound so tight that 
the air cannot get in Painti the 
wound with collodion or covering it 


with sticking plaster shuts out the air 


POLICE WIRELESS. 


Chicago Police Try Wireless 
Telephones in Battling 
Crime. 

Chicago, III. 
ind Electricity Keith, after a conference 
vith Lee DeF 


nounces wireless telephone transmission 


rest and B. E. Cover, ar 


apparatus capable of sending 1,000 miles 
will be installed at the City Hal 


Receiving sets will be installed on two 


nre boats, two lake cribs, twe p< lice sta- 
tions, a fire alarm office, two patrol 
wagons, and two of the fast pursuit 


I 


automobiles operating out of the detec- 


tive bureau. 

Amplifiers will be installed at th 
receiving stations so the voice of the 
headquarters speaker may be heard even 
above the noise of a _ speeding auto 
mobile 

The police authorities are anxiously 
watching the tests, hoping for develop 
ments that will relieve the present strain 
on the police and fire alarm systems. If 
the trial is successful, the wireless tele- 
phone equipment of the Chicago polic 


force will be greatly extended 
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and helps the germs to develop and 


cause blood poisoning. Collodion or 
sticking plaster should only be used to 
hold the dressing in place. 

Of the various drugs used on wounds, 
the tincture of iodine is by all means 
the best 

Don’ts to Remember. 

Do not use icdine in cuts about the 
eyes. 

Do not use iodine too freely in ex- 
wounds; it may 


tensive scalp cause 


trouble. Creolin, a coal tar product, is 
also used, but is not as good as iodine. 
It should -be diluted in water, about 
20 to 30 drops to one pint of water 
Lysol is also good, but look out and do 
not use too strong a solution. Ten drops 
in one pint of water is strong enough. 

I do not advise the use of peroxide 
of hydrogen on clean wounds It is 
of use to clean the pus out of poisoned 
wounds, and should be diluted in equal 
parts of water Do not use any soluy- 
tion of bichloride of mercury (corrosive 
sublimate) or carbolic acid except on 


the advice of a doctor These solutions 


will often inflame and corrode the edges 


of the wound and retard healing 


To summarize: Keep the wound clean, 
paint around the wound with iodine, 
apply a sterile dressing bandage or 
strap with plaster to hold the dressing 
1 piace il d then t ( the 1 - oe i 
a further treatment 


This the Meat Market? 
Smith Is 


Fido 


Boston, Mass.—Beit luly sworn and 
properly impressed with the lofty nature 
tr his ft ful ri ess 1 OS ' e- 
yorter writes S it s ‘ 

‘Not tar ron B st ‘ 
the name « rimbuctoo, a dog which 

S never! been tr Lime = t ni t its 
Vn act ( acquire i ti t 1 e- 
sides eine clever is decide Ipful 
His me is on a farm, w s served 
by a seven-part tele] line Phe 
Ca if Timbucto | Sé s five ells 
r aS the operator w l ring ve.’ 
Wherever nis mustress vhen the tele- 
phone rings e times ictoo. will 
go to her and give five short, sharp 
mMi4TKS 

He has never een KNOW make a 
mistake either by barking re or less 

s 
than ve irks ! y calling his mis- 
tress ‘when the bell rings son ther 


Kansas to Have Statewide Tele- 
phone Survey by Commission. 
Topeka, Kan Jess W. Greenleat of 

the Public Service Commission plans an 


exhaustive survey of telephone condt- 
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Swedish Automatic System Gets 
Rotterdam Order. 

Stockholm, Sweden. \fter experi- 

ments covering eight years the L. M 


Ericsson Tel. Co. announces its Hult 


man-Ericsson automatic telephone sys 
tem is a practical success. 1] Ericsson 
organization is credited witl several 
large orders for this equipment, among 
them being a 5,000 subscriber exchange 


at Rott rdam, Hoiland 


Howler On? No; Chinese Music 
Via Telephone. 

Peking, China.— H. Minor, man 
ager of the Western Electric’s far east 
ern subsidiary, has installed in the skat 
ing rink of the Peking Club loud speak 


ephones ot the same type as those 


Italian Telephone Salesmen 
Getting Business. 


Japan Spending Forty Million 
Yen on Telephones. 
\ 


London Can’t Wait for New 
Automatic System. 
England.—l I 
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TELEPHONE PROGRESS. 


J. H. Bell, Western Electric En- 
gineer, Reports Telephonic 
Development Abroad. 

New York, N. Y.—J. H. Bell of the 
Western Electric engineering force, 
who has returned from a nine months’ 
investigating tour of Europe’s communi- 
cating facilities Says 

“Sweden is installing a huge under- 
ground telephone cable system which 
will be second in length only to the 
line now operating between Boston and 
Washington. [he material is being 
manufactured by the Western Electric 
Co. at Chicago. Great Britain, Holland 
and Norway are reorganizing their 
telephone systems to provide for the in- 
troduction of machine switching meth 
ods similar to those now. proposed for 
use in the United States The first 
two nations also are installing under- 
ground cables for toll purposes. _ Italy 


is busy on plans to connect its more im- 


portant cities by toll cables \utomatic 


changes are also being considered. 


French lines of communication in the 


ttle area and elsewhere are to be re- 

_— " 1 ‘ 
organized on a plane far better than 
that ot pre-war days 


Scotch “Are You There” Lass 
Honored by King. 


Glasgow, Scotland Miss May Ban 


erman, mentioned by Field Marshal 

Haig tor “gallant and distinguished set 
t el hz I dec irate 
g G ee D et ears 


Planes Catch Phone Calls 200 
Miles Away. 
ndon, England ccording 


heial air ministry announcement 


lanes equipped with wireless telephones 
re getting messages that originate 200 
miles distant Radiophone stations for 
sending weather bulletins to fliers, have 
een ympleted. Ther ( x En 

land, two in France and one each in 


Holland and Belgium 


Street Corner Phones to Boost 


Revenue. 
| ndon, Ene Every street corner 
London will have a public telephone 


tation if parliament adopts a proposal 


recently made to it as part of the plan 


tending the British telephone svs- 


I 


ex 


tem, and increasing its revenue 


> 
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Nippon Maids Leave Boards for 
Husbands. 

Tokio, Japan.—This is the year of 
the bird in Japan. According to tradi- 
tion it’s a good year for the young ladies 
to get husbands. Naturally it is also a 
bird of a year for scarcity of telephone 
operators, according to reliable reports. 


Italian War Telephone Work 
Presented Historically. 

Rome, Italy. —Telegrafi E Telefoni 
for January presents a thorough review 
of the telephone’s work in the field dur- 
ing the war. The telephone’s vital part 
in the campaign, details of methods em- 
ployed, and the military results achieved 
by the Italian field telephone service, are 
covered in detail. 


India Building Long Distance 
Lines. 

Bombay, India.— Considerable _ tele- 
phone work is being done in India this 
year. The government telephone line 
between Bombay and Surat. has been 
opened. Other long distance lines con- 
necting principal Indian cities are being 
constructed 


German Telephone System Is 
“In Bad.” 

Berlin, Ger.—Before the Reichsbund 
deutscher Tichnik (German Techni- 
cal Union), Dr. H. Bredow outlined 
the financial position of the German 
telegraph and telephone service (2,000 
million marks deficit in 1920), and 
suggested remedies for improving the 
position. The large deficit is due to 
the extraordinary rise in the cost of 
materials and labor; the prices for 
on wire have increased 3,000 per- 
cent; for copper wire 1,200 percent; 
or underground cable, 2,000 percent; 
able and flexible for internal connec- 
tions, 3,000 to 4,000 percent; and tele- 
phones, 2,000 to 3,000 percent. Both 
systems are at present strained to 
their highest possible capacity, and 
extensions must be undertaken at 
ones Prior to the war, the cost of a 
telephone line in Berlin was Mk. 800, 
and is now Mk. 11,000, while the cost 
of working and maintaining a line has 
increased tenfold. Although the tele- 
phone fees have increased to about 
four times the pre-war rates, further 
drastic alterations are contemplated. 
[The unlimited service rate will be 
abolished. The cost of installing tele- 


phones has already been increased, 
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Rochester, Minn. Cut-Over 


Advent of Automatic Operation in City Made 
Famous by Mayo Surgeons Featured by Another 
Classic Cutting Job— Details of Modern Plant 


At midnight, April 16, in the presence 
of a number of other city officials, local 
telephone experts, and _ out-of-town 
visitors, Mayor C. D. Brown of Roches- 
ter, Minn., threw a switch in the Roches- 
ter Telephone Co.’s new building, giv- 
ing the signal for the cut-over of a new 
Strowger Automatic switchboard serv- 
ing some 3,500 stations. 

To accommodate the new equipment a 
handsome new building has been erected. 
The structure has a red brick front, 
is fireproof throughout, and consists of 
two stories and a basement. The back 
of the lot on which it stands is vacant, 
so that any time the telephone develop- 
ment of the district makes it desirable, 
an addition will present no difficulties. 

The second floor of the building con- 
tains the automatic switchboard, test 
desk, main frame and power board. 
Although the equipment installed has 
a capacity of 2,160 lines, large enough 
to meet the requirements for some time 
to come, there is still space enough for 
the installation of more than 200 addi- 
tional lines, as well as for a group of 
secondary line switches which, it is 
probable, it will eventually become ad- 
visable to install. 

The first floor contains the offices of 
the company, operators’ rest room, a 
two-position information desk, and an 
eight-position toll board, through which 
calls are made to St. Paul, Winona, 
and other long distance points. 

For many weeks previous to the cut- 
over the local engineering staff and 
switchmen had been at work in the com- 
pany’s new two-story building, install- 
ing and testing the equipment ready 
for service. The greater part of the 
subscribers’ line cables leading to the 
old manual offices were half tapped to 
the new main distributing frame, while 
the remainder were led directly to the 
new main frame and from there tem- 
porarily jumpered to the old office. The 
automatic equipment was temporarily 
disconnected from the subscribers’ lines 
by inserting toothpick wedges in the cut- 
off relays of the line switches. 

\s the signal for the cut-over was 
given, the jumper cables were cut at 
the new M. D. F., the heat coiis were 
removed from the M. D. F. at the old 
exchange, and the toothpick wedges re- 


By H. E. Clapham 


moved from the line switches, permit 
ting the traffic to flow into the new 
equipment. 
Sit Up to Try Service. 
For one or two hours after the time 
of the cut-over, the trafhe was much 


above normal for that time of day, 


many subscribers sitting up to try the 


new service. Owing to the excellent 


Mayor C. D. Brown of Kochester, 


condition of the outside plant upon 
which a great deal of money has been 
expended recently, no difficulty was 
experienced. 

The automatic switchbcard installed 
in the Rochester exchange is of the 10,- 
000 line type, with an installed capacity 
of 2,160 lines. One thousand of these 
are single jines, including parts. of the 
2,000 and 3,000 line groups. 

Equipment for 700 four-party lines, 
using harmonic signaling has been in- 
stalled, and is at present serving some 
1,750 stations. Equipment has also been 
provided for 300 two-party harmonic 
lines serving at present about 350 sta- 
tions. The 1,000 party lines are dis- 
tributed among the 5,000, 6,000, 7,000 
and &,000 groups. 

} 


A special rotary unit has also been 


installed for automatic trunk selection 

to private branch exchanges. This unit 

also contains the connector terminals of 

a number of pay-station lines, so that 
28 


calls to a pay station may be set up by 
the pay station clerk’s dial at the toll 
board Calls originated at a pay sta- 
tion are received manually at the toll 
board, where an operator sets up con- 
nections to local stations by means of 
the dial 


} 


The usual provisions have been made 
| 


for handling calls to special service 








Minn., Gives Signal for Cut-Over. 


desks. Special service calls are trunked 
through the first level of first selectors 
to a group of special second selectors 
The tenth level trunks of these selectors 
are led to a group cf special third s¢ 
lectors, the trunks from the various 
levels of which are led to the proper 
desks or switches. 

\n interesting feature of this scheme 
is that although each special service 
number consists of four digits, only 
three groups of switches are used, the 
special third selectors being designed to 
drop back from the tenth level when 
the third “O” is dialed 


Avoids Changed Number Confusion. 


One object of this is to permit the 
special service numbers to be the same 
as those of the exchanges of the Tri 
State Telephone & Telegraph Co. at 
St. Paul, so that visitors from one city 
to the other will not be confused by a 


change in numbering. To reach the in- 
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formation operator, subscribers are in- 
structed to dial 1004, repair, or com- 
plaints 1007, service operator 1000, and 
long distance 1005 


2,100 local lines, the 
| 


Besides the 


Rochester Telephone Co. operates about 


sixty rural lines, serving the outlying 


farms and villages. Having been accus- 


tomed to code ringing from the manual 


hoard, it was decided to use the same 


system of signaling with the automatic 


equipment 


TELEPHONE ENGINEER 


repeater to standardize impulses to the 
regular exchange equipment. 
For reverting calls on city party 
lines, a -group of reverting call con- 
nectors have been installed, which are 
reached by dialing 19. On the trans- 
mitter at each party line station is 
mounted a card giving the directory 
numbers of the remaining stations on 
that line and the proper reverting call 
numbers to be used to reach each one. 


After dialing such a number, the call- 











Above—Switchroom, Show- 
ing Test Desk, I. D. F., and 


Power Board. 


Right—Line Switch Units; 


Connector Side. 
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rural ine Cat ( en n thie 
rural line group has associat with it 
a selector and a code interrupter Che 
code interrupter generates and group 
the code signals, and the code selector, 
operated by two additional digits in 
each rural numbers, selects the propet 
combinatio1 and starts” th ringing 


Since any of the rural connectors may 
be reached by dialing a common code 
(24) the six-figure rural code numbers 
are just as easy to carry in mind as 
the four-figure city numbers. 

Since the traffic originating on the 
rural lines is rather heavy, and the 
lines more heavily loaded than the city 
lines, each line terminates in a selector 
repeater, which serves not only as an 


individual first selector, but also as a 
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and to the excellent publicity campaign 
conducted in the local newspapers for 
about a month preceding the event. 
This campaign, which was directed 
jointly by G. F. Beatty, district com- 
mercial superintendent of the Tri-State 
Telephone & Telegraph Co. (which owns 
the Rochester Telephone Co.) and T. 
H. Considine, manager of the Rochester 
Co., was one of the most extensive and 
successful of its kind ever conducted. 


The campaign not only included de- 


























New 
Exchange Building, a Hand- 
some Structure 
Automatic Equipment That 


Serves 3,500. 


Above — Rochester's 


Housing 








ing subscriber hangs up, upon which 


both his bell and the bel of the de 
ired station begin to ring alternately 
and intermittently, until the call 1s 
answered If the call is not answered, 
the ringing may be stopped by the call- 
ing subscriber removing his receiver for 
an instant. 

Reverting calls on rural lines are 
By dial- 


ing a certain code, a rural subscriber is 


handled in a very similar way. 


connected to a code selector which is 
especially designed to ring back on the 


originating line 
Making Cut-over Smooth. 


The smoothness of the cut-over and 
the absence of any serious irregularities 
in the service after midnight was largely 
due to the foresight of the local staff 


who arranged the cut-over procedure, 


instructions 


tailed 


printed concerning 
the operation of the dial for both local 
and rural subscribers, but practical dem- 
onstrations were given daily at the 
Rochester Civic and Commercial Asso- 
ciation. Included in the newspaper cam- 
paign were interesting stories of the 
origin and growth of the Strowger Au- 
tomatic system 

Since it was necessary to change prac- 
tically every call number in the system, 
new directories were issued a_ short 
time previous to the cut-over. A novel 
feature of this directory was the seal- 
ing of the pages until the hour of the 
cut-over. While it is doubtful if many 
obeyed these instructions, the fact that 
they were so prominently displayed 
caused the subscribers to be more care- 
ful in using the correct call number. 


Because of its numerous medical in- 
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stitutions, Rochester has always had an 
enormous transient population, and its 
ability to care for this in a very ade- 
quate manner is one of its many claims 
to distinction. 

Its telephone development, too, has 
long been recognized as unusually ex- 
tensive. Associating with this develop- 
ment a thoroughly modern telephone 
service, Rochester may be justly proud 
of the latest addition to its many civic 
advantages. 

Present at "Witching Hour. 

Naturally the event of the cut-over 
was of prime inteerst to the local tele- 
phone men and city officials. Among 
those who attended the midnight func- 
tion were Mayor C. D. Brown, Roches- 
ter; A. F. Wright, city clerk; Wm. Mc- 
Dermott, chief of police; Dr. Chas. 
Mayo and T. 


the Rochester Telephone Co. 


H. Considine, manager of 


Among the out-of-town visitors were 
a number of officials of the Tri-State 
Telephone & Telegraph Co., from St. 
Paul, including C. B. Randall, secretary 
and attorney; G. K. Gann, general su- 
perintendent; A. J. Seymour, chief en- 
gineer; A. C. Cragg, general auditor; 


W. J. 


©. Knell, plant superintendent; A. C. 


Howard, traffic swperintendent; 


Brokaw, advertising manager; G. F. 
Beatty, district commercial superintend- 
ent, and J. Belliveau, district manager. 

Other out-of-town visitors included 
P. M. Ferguson, manager Mankato Tel- 
ephone Co.; C. M. Smallwood, manager 
Telephone Co.; Chas. 
Webb, manager Byron Telephone Co.; 


Worthington 


W. S. Vivian, manager traffic and serv- 
ice development department, Automatic 
Electric Co.; F. G. Donnelly and F. 
Hemsted, installation department, of 
Northern Electric Co., Montreal; Fred 
Baer, contract sales engineer, and James 
Engh, operating department, Automatic 
Electric Co. 


Builds Special Lockers for Tele- 
phone Companies. 

Aurora, Ill—The Lyon Metallic Mfg. 
Co. with the assistance of telephone 
engineers, has designed a special line 
of steel lockers, shelving and cabinets 
for telephone company use. This new 
line is featured in a recently published 
catalog which illustrates and describes 
steel compartment lockers, head set cab- 
inets, repair parts cabinet, line cabinets, 
shelving for exchange storerooms, cloak- 
room and workshop equipment. 


Million Phones Involved in Ohio 
Merger. 

Cleveland, O.—A _ million telephones, 
1,000 exchanges and 550 telephone com- 
panies are involved in the Ohio Bell and 
Ohio State merger. The united interests 
will be incorporated for $100,000,.000. 
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CABLE “SHIMMY” DAMPER. 


Southwestern’s Engineers Invent 
Vibration Cure for Bridge 
Cables. 

St. Louis, Mo. 


McKinley bridge, connecting St. Louis 


Vibration of 


and East St. Louis already has crystal- 

lized one cable. The Southwestern’s 

telephone engineers are not the men to 

keep feeding cable to the bridge as a 
l 


partner in its mad dance, and here’s 
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used to support the cable, and these 
springs absorbed all vibration, leaving 
the cable hanging stationary 

“First, the average weight each spring 
would be required to support was esti- 
Then some sample springs were 


mated. 
made and placed. Buckets of water 
were hung from them, and experiment 
conducted until the vibration of the 


bridge failed to disturb the water 


When this was done springs of required 


strength and temper were ordered. 

















This Device Prevents Bridge Expansion Snapping Cable. 


the way the destructive vibration was 
overcome, as told in the Southwestern 
Telephone News: 

“Vibration on the bridge proper was 
eliminated by catenary construction, the 
cable being suspended from a messen- 


ger in the usual manner. This messen- 





rrry7t 


( 








Cable Suspension Springs. 


ger was supported from a catenary mes- 
senger by vertical strands. The catenary 
messenger was attached over the piers 
where there was little or no vibration. 
However, at both ends the cable still 
remained attached to the roadway 
guards where was vibration 

“The larger picture herewith shows 


how a cure was obtained. Springs were 


“Note the springs were used in pairs 
It was found that one spring strong 
enough to support the required weight 
did not have sufficient give to absorb 
the vibration, so two lighter springs with 
more give were used. 

“The smaller picture shows the con- 


struction used to keep the 


expansion 
of the bridge from snapping the mes- 
senger. The bridge contracts and ex- 
pands in a different ratio to the mes- 
senger. The messenger, therefore, is 
rested on the support and slides freely 
back and forth so that it is independ- 


construction 


” 


ent of any expansion or 


in the spans of the bridge 


Seeks Woodpecker Protection for 
Poles. 
Dallas. Tex.—E. M 


plant engineer of the Southwestern Bell, 


Hankins, toll 


has resolved to make telephone poles 


| 


an unhealthy banquet board for wood- 


peckers. He has tried creosote, and the 
birds grew fatter and slicker than ever. 
He plugged holes with concrete, and 


Now the 


where 


that didn’t stop the redheads 

matter has reached the stage 
Hankins and his men have taken it to 
heart, so the outlook is distinctly un- 


healthy for the woodpeckers 


English Lightships Get Wireless 
Phones. 

Liverpool, Eng.—Bar Lightship and 
the Liverpool dock offices now are 
kept in touch with a wireless tele- 
phone installation, the first of its kind 
in English shipping circles. Opera- 
tion on a short wave length and great 
selectivity is conducted because of 
the importance of preventing interfer- 


ence by other marine wireless traffic 








Tl 
tree 
The 
art, 
neg! 
acqu 
worl 
and 

\ 
tree 
quot 
Jou 
But 

‘5 
tree 
inte’ 
‘top 


gTo' 


cau 
nn¢ 
bar 
thu 
nee 
im} 
the 
call 





Tree Trimmer or Butcher? 


Handling This Job Right Improves Service 
and Public Relations—One Man Studies Trees 
So His Company Stands Higher With Public 


ee 


me eS ener 


—- 
—- ——-- 








There is a sharp line dividing the or ignorance in pruning more than to Guying to trees, even under the most 
tree trimmer from the tree butcher. see bark stripped from the tree at the advantageous conditions, is not very 
The tree trimmer is a master of a fin lower side of a cut. This can be pre- practical and should be avoided when | 
art, too frequently slighted and, in its vented by tying a rope where the cut any other method of guying is possible. 
: neglect, blasting good will that has been is being made. The trunk and limbs of a tree have 
acquired by the intelligent and costly When trimming always start at the great tensile strength; that is, they are 
work of all but the man who ruthlessly top of a tree. This will enable you to flexible to a marked degree. You can 
| and carelessly cuts follow a definite plan and maintain the easily image the great strain that is 
\s an indication of the damage the symmetry of the tree. You can also brought to bear against the trunk of a } 
tree butcher can do his company, we clear the lower branches of the limbs huge, spreading, thickly foliaged tree ai} 
quote from an editorial in the Chicago which have been removed, thus saving during a severe wind storm. The limbs i 
Journal of Commerce, headed “Tree time and labor bend and swing as though in the grasp : 
Butchery [This publication says The time to prune is more or less gov- of a giant, and then spring back into *| 
“Telephone men play havoc with the erned by the kind of tree to be pruned place without any material damage to i} 
trees in the smaller cities when they Ordinarily the winter or early spring the tree. This bending and swinging il 
interfere with the wires. They have is distributed to every part of the tree | 
‘topped’ row after row of majestic mt! 4 from the ground to the smallest branch a 
growths—that is, sawed off, like the at the top, but the main strain is against : 


the trunk. 
When we place a guy on a tree the 


top of a chess castle, all the big limbs 
as high or higher than the wires, leav- 


flexibility of the tree is destroyed from 


ASS 


ing a stubbed, ugly, barren top in pain- 


} ful contrast to the tree’s natural beauty the point at which the guy is attached 


“Beware the man who comes to the to the base of the tree. The strain that 


door offering to trim free the shade this part of the trunk took care of is 


trees along your sidewalk. He has only distributed to the upper or weaker part 


their mutilation in his mind, and at of the tree. The tree constantly sway- 
this season is more than willing to de- ing will also cause the pole to which the 
strov thousands of dollars in tree values guy is attached to sway, and this motion 
to save his company hundreds in cables will be transmitted to the wires for a 
enclosing the wires.” considerable distance in each direction 
One of the masters of tree trimming on the lead and in some cases may cause 
is G. R. Brackett of Duluth. When the wire to break or swing crossed. 
Brackett’s suggestions are followed the Sometimes we find it necessary to guy 
telephone company and the tree owner to a tree regardless of these conditions. 
may live together in peace and brotherly When this is necessary it is best that 


love Some of his tips on tree trimming, that the guy be placed so that there will 








as given to the Northwestern Bell men be the least chance for damage to the 











in a valuable series, follow ‘ tree or to our lead. 
The ost rapid he; s on a tree is Fig. 1—Correct and incorrect methods of A through eve-bolt will only ake = 
Phe m rapid he ling on a tree 1 nein: 0 6u6. Gast Ge Gar Ot Ah, ee ] t wi l only make a 
at the sides of a wound This is be- ing from above so that the back of the saw small wound that is rapidly covered, 
s : appears as a straight line hiding the sides . . ° ° f ° 
cause the sap on its downward flow will and the line AB. Now make the cut with- with no serious complications resulting. 
: . out letting the saw vary from this plane. A 4 . . 
find its way to the margins of the living slight tilt of the saw blade at the start may Do not guy so the strain on the guy wire 
bark if there are no obstructions. and cause the cut to follow the lines AC or AD. may split the tree. The clearance must 
: k In starting the cut from the bottom it is of : : . 
| thus will quic kly supply the tree food greater importance to start right, or the cut be ten feet above a sidewalk and eighteen 
\ , : may follow the lines BE or BF instead of ° . ° 
| needed to heal For this reason it 1s BA. The white lines on the upper stub feet above a highway. In putting a bolt 
. , , . how cuts made t far out, too far in, and s . . . 
important to make the cut that offers the correct cut. between. The middle cut ‘trough a tree countersink it until the 
the least resistance to the growth of the ‘ill heal the quickest. head of the bolt is flush with the bark, 
callus in healing a tree wound. is the best time. when the tree is dor- then paint it with thick lead paint and 
When a limb is cut too far from the mant. It is much easier to shape a tree the bark will soon cover the bolt and the 
trunk it is impossible for the callus to when the foliage is on it, and it is also nut 
heal the wound until the stub decays easier to discover dead limbs at that Placing the guy wire around the tree, ‘ 
and falls. These stubs are ideal places time It mav be said that anv time or only half way around, even when ; 
for boring insects and disease-producing after midsummer is a good time for Wooden slats are used, is harmful to the : 
fungi to start their destructive work. pruning. tree. The strain of the guy is made i 
In pruning a tree it is of great im- During May, or any time in the spring against the bark at the point of attach- : 
portance that the cut be made right or early summer, the sap is most active ment, and this has a choking effect on 4 
\ careful study of Fig. 1 will give the and may flow too freely from wounds the very delicate cambium layer. t 
hest idea of how this is done The bark is easily stripped from trees at A tree eye-bolt makes a good attach- 4 
Nothing suggests extreme carelessness this time. ment when the strain is not too severe. 
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Care should be taken when installing 
these so as to not split the tree. Do not 
use them where the strain is too great 
or the bolt will either pull out or split 
the limb. 

When cutting down a tree there are 
two methods to follow. If you want 
the stump to sprout, cut it low and 
slanting. If you want the stump to die, 
cut it high and level, and sprinkle a little 
common salt around the base of the 
stump. 

Remember these suggestions 


] 
1) 


Don’t consider tree trimming as a jo 
to get off your hands quickly, regardless 
of the health of the tree or the owners’ 
wishes 

Do not leave the brush under the tree 
after trimming 

When trimming the tree to clear wires 
do not be satisfied with just removing 
the limbs that are in contact with or in- 
terfering with the wires. Trim the 
whole tree if it needs it and make it a 
beautiful advertisement of your handi 
work as a tree trimmer 

Consider the tree as a living, breatl 
ing body, vital to your very existence, 
and treat it with respect 

Take care of the wounds you inflict 
and prevent disease from killing the 
tree Always paint a wound and help 
the tree that much 

Follow instructions where trimming 
and feel the satisfaction of having done 
a real job 

Use sharp tools 

Clean the tools thoroughly after you 


have cut into a diseased tre 


BLASTING HOLES. 


Explosive Expert Advises N. G. 
“Fast” Dynamite for Blast- 
ing Post Holes. 

\ DuPont explosive expert says 
“T have proven by my own experience 
that it is practicable to blast post holes 
in hard or frozen ground with dyna 
mite, but I find it makes a differenc 
what kind of dynamite is used; just ‘any 

old kind’ won’t do. 

“Any kind of dynamite will blast a 
hole in the ground, but not the kind of 
a hole a construction foreman wants 
\ telegraph or telephone pole hole 
should not be any larger than necessary, 
and the soil around it should not be 
loosened up any more than is necessary. 
If it is, the pole is apt to lean.’ 

“T first tried a “slow” ammonia dyna- 
mite for blasting pole holes in shale. It 
wasn’t satisfactory because it made too 
broad a hole and loosened up the shale 
too much. 

“IT then tried a straight N. G. ‘fast’ 
dynamite and got just the type of hole 
needed. The dynamite was loaded,in a 
bore hole put down to within six inches 
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of desired bottom. The charge was not 
tamped. The ‘fast dynamite blew out 
a nice vertical hole, having not much 
more spread than would be made with 
long-handled shovels. The surrounding 
soil was not disturbed enough to hurt 
The charge used in each hole was one 
and three-quarter pounds For hard 
clay, one pound or even less would 
doubtless be sufficient. But it is easy t 
decide on the proper charge after not 
ing the effect of one or two trial shots 
in the soil in which the blasting is b 


ing done 


JEWETT ADVANCED. 


Western Electric Chief Engineer 
Is Promoted to the 


Vice-Presidency. 

F. B. Jewett, chief engineer f the 
Western Electric Co, one of the best 
known telephone engineers in the United 
States. has been elected a vice-president 
and director of this company He will 





Dr. F. B. Jewett. 


continue his present duties in charge of 
the technical forces of the great tel 
phone manufacturing industry 

Doctor Jewett was a lieutenant colonel 
in the signal corps during the war, and 
was decorated with the Distinguished 
Service Medal. He was born in pasa 
dena, Calif., September 5, 1879. He 
graduated from the Throop Polytechnic 
Institute of Pasadena in 1898, with the 
degree of A. B. in electrical engineering. 
From 1898 until June, 1902, he was a 
graduate student in the University of 
Chicago, receiving the degree of Ph. D. 
in 1902. The last two years of his post 
graduate work he was research assistant 
to Professor Michelson of the depart 
ment of physics. From 1902 to 1904 
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Doctor Jewett was instructor in physics 
and electrical engineering at Massachu- 
setts Institute of Technology 

Doctor Jewett’s connection with the 
commercial telephone world dates from 
September, 1904, when he became trans- 
mission engineer for the American Tele. 
phone and Telegraph Co. Whil acting 
in this capacity, the loading of eight 
gauge circuits was perfected; phantom 
cables and phantom loading for open 
wires and cables were developed : the 


New York to Denver circuit and line 


was engineered and also the Boston to 
Washington underground cable. In 
\pril, 1912 Dr. Jewett became assist- 


ant chief engineer of the Western Flec- 


tric Ce., in charge of all development 
and research work He has een chief 
engineer since 191 By: jewett iS an 
advisory member of the Special Sub 
marine Board of the Na 
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5. That the average number of copies of 
each issue of this publication sold or dis- 


tributed, through the mai otherwise 


to paid subscribers during the six months 
preceding the date above is (This 
information is required from daily publieca- 


tions only) 
TELEPHONE ENGINEER 
W. H. Graffis, Gen. Mer 


Sworn to and subscribed before me this 
5th day of April, 1921. 
(Mv commission expires Feb , 1922.) 


(Seal) LILLIAN FINCH 
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BUSINESS MAKES RATE. yers, merchants, feed stores, physicians, OIL PHONES BUSY. 


steam laundries, garages, railroad of- 


Rates Based on Character of Sub- _fices, hospitals, ice manufacturers, elec- Southwestern Spends $300,000 


























. . . . 4 , 
scriber’s Business in Weston tric light companies, plumbing shops, Because of Oil Industry s 
° 
Schedule. dealers in automobiles and other vehi- Demands. 
Weston, W. Va—A “pay as you cles, garages, insurance offices, machin- Pexas oil fields are served by two 
nter” telephone rate schedule has been — '5ts, banks, meat markets, carbon black main toll lines converging at Fort Worth 
e t pi < . ” . we ‘ a ‘ > ° ‘ « > 7 " 
the Peoples United Tele- companies, offices of county officials, and thence into Dallas. One of the toll 
worked out by the Peoples Unitec ele - ss , \ io i , P 
. . ) : . i r ale z > lines extends to Amarillo in the an- 
phone System, of which M. M. Reger is druggists, lumber dealers and lumber — ; , 
‘it. The Weston rate is based manufacturers, a rate of $20 per year. handle through Wichita Falls in north 
president Phe eston rate 1 vased ‘ re weriy® . : 
; P ; ROT x —— 5 at Ha ia Texas. This line will cost around 
upon the class of the subscriber’s busi- (d) For licensed undertakers, foundry Pee 2 ie aly" 
. as , eat Bes ; $155,000. West Texas oil interests have 
ness, and the average use of service by and machine shops, glass factories, oil “i 
; , ; Lr . _ el ae been afforded dependable telephone ser- 
the particular classes of the company’s and gas factories, oil well contractors ; ; 
, wate are. ; ? : = > o9c _ vice through the construction of a main 
subscribers has been carefully deter- * and coal companies, a rate of $25 pet ‘ : * 
; toll line reaching out from Weatherford 
mined year. = . . 
hedul } a 14 to Cisco and Eastland aud Ranger. The 
The interesting new schedules intro- (e) For wholesale houses an ro- : . , sil , 
Phe ; ; "1 | Telepl $4 distance from Weatherford to Cisco is 
‘ed by the Peoples nited lelephone kers, a rate of $40 per year. : : tateial ss i s , 
tall ll | : , . 84 miles. This is one of the most im- 
System tollow y oti a . = A : ‘ 
pyeem 0 Connecting lines for subscribers ob portant leads in the state, extending 
Schedule B Country Service taining this service to be furnished, in through the heart of the Texas oil : 
I stalled and maintained at applicant’s fields, and with its tributaries is the : 
4 re = » on ; ao . . - - a | 
. , | ; expense, except where” such connecting principal outlet of the Dallas-Fort Worth } 
(a) For blacksmiths, carpenters, con- 4 , ? 
: lines exceed 400 feet in length, the cost toll centers The Weatherford-Cisco , 
stables, tarmers, justices, munisters, © tice 9 "et Dies a . ‘ ie : 7 
ei all; of building the portion of any line in  jine will entail an expenditure approxi- 
shoemakers and cobblers, and _ stallion , ‘ : 
ee excess of that distance shall be paid by mating $152,000 : 
owners and keepers, a rate of $12 per om F the r g $152, ; | 
the subscriber or subscribers served Supervision of this oil field service 7) 
am thereby. If phones are furnished and now js in the hands of F. M. Hoag, of ‘ 
1 \ - ar” stares : P ] e ads . : : a 5S» j 
sgh dipeonarag a ae dle matatamed ‘by ag¢mengs, Ser gunestwers Dallas, who has been elected manager j 
“aa Fa ee ottt  setdie ss ie ’ *; 
- mills, hotels, harness and saddle obt: g < service as ‘ , : : be 
flour 7 oO ) — btaining thi ervice, an additional of the Bell system im Texas, and also , 
S S i] -y stores, merchants, phy- demerare F 6¢Q : ihe » iin <a pe “ “ 
hops, millinery es, mercha phy charge of $8 per year, phone rental, jyanager of the Dallas Telephone Co. j 
. ciao si | { : ‘ 5 
sicians, veterinary surgeons, licensed sh: > s > > -atec a) . _ . . ‘ 
icia I a : hall be added to the rates above fixed, yyy Hoag succeeds E. F. Carter, for- ‘ 
indertakers lealers in automobiles and } . ‘ *++ P ~harce a) . ‘ a 
undertakers, dea ut no such additional charge shall be jmerly of Dallas, who has been trans- { 
Bie Co mdi garages rate of ; 7 . a" : - : 4 
other vehicles, and garages, a rat made in the event the subscriber shall ferred to St. Louis as commercial man- i 
$15 per yeat furnish and maintain in good order a wser of the Southwestern Bell Tele- : 
ag : * 
17 } riher« Ene service 911 r pI » of ct ar . se - “rihe . 2 ° . . . # 
All = subscriber ervit under phone of standard type as prescribed by phone Co. in Missouri, Kansas, Arkan- i 
classifications (a) and (b) above may the by-laws or rules and regulations of sas, Oklahoma and Texas | 
in all cases be required to furnish and applicant. 
keep in good working « rder phones — A COON CROSS 
coming up to the standards prescribed 
in applicant's by-laws and to make and New York’s Last Roof Fixture Trained Coon, A. W. O. L., Gets 
maintain their connections with the main Taken Down. Tangled in Unique 
] ppiw tion al d in cases ' h ‘- , , : 
ines of application, and vher New York. N. ¥ Gone is a soft Trouble. 
pp! n und ntional onditions . . . > ras . 
applica! t inder exce na condition snap for New Yo rk property owners Hope, Ark J I ° Whitson, wire 
shall furnish and maintain phones and ' : ; . . hief for » Arkansas Natural Gi 0. 
au Tur a : Gone is the mint for the wire thieves chief for the Arkansas Natural Gas Co., 
| } } } 1 ¥ : > 
onn sr lines for subscribers who il is has ; w cause ire . a 
connecting ; ; idm The Way leave Agents now are at the : a new cause of wire trouble toa ld 
would therwis com under ither of ‘ : , , - : a : “1 . . ee 
would otherwise e under eitie service of the diplomatic corps whet to the long list compiled during his six 
said classifications such subscribers . ars” ‘rvice \ pet coon and 
ar aSSEICA ; i there are vacancies for A-l, never-miss teen years service pet co - 
shall thereupon be placed in their corre- , : ’ . its brass chain fi e 1 > tale hit- 
hall thereupon d corre diplomats. New York’s last roof fix its brass chain figure in the tale Whit 
spondit class under section I] f this : sor I< oe : 
a sil ture has been removed. With the pass on tell He says | 
schedul n respect t rates nd pho ‘ “Don ’ . ‘ ‘ 
edule 1 respec a a | one ing of the last roof fixtures the tele- Recently the Mackay Lo. had 1 i 
ental sil aia phone veterans are recalling some of the winging cross on their line between : 
etn Back ; ont: . he 3 
5 coin Th f 1 Towns and fancy work they had to do in keeping Little Rock and Benton, Ark., on the : 
. , cl 20c land Railw: They sent a line- 4 
ties and z roofs in repair in accordance with the Rock Island Railway They sent a line P 
: . , a \f s4 » Baal . ri 
' - telephone company’s contract Black man out of Little Rock on it - 
11’ 1 - s ; as ‘ ‘hing in - ‘| 3 | F 
= vell’s Island will miss some guests. to \s he was watching his line close y 
(a Or fart r< nsta es tices, is ; : : er we - ier bes ~ aAe 
nee \t one time 42 telephone wire thieves from the train near Benton he saw 
nit t na rest t ite plo ] . P ikke ‘ » « — . 
were doing time over the river, in the something that looked like a cat on the 
er year iets Thie hemo » :, 
amay dave of the soot wie Gnas op of a_ pole This being the only 
ror rehit S S rbhet thing unusual he saw anywhere he got 
( rickla S penter harness jitney at Benton and drove to the 
Arie ddl ) I nilliners : , . plac where he saw the cat 
; has Tecumseh Begins Construction— a . : 
naCKSMICNsS snoemakers and cobppies, ‘When he got back there he found a 
I stallion owners and keepers, teamsters Pruyne New Manager. pet coon with a brass chain around its 
' 7 7 . 
| ind workers for oil and gas compa Fecumseh, Mich.—An active construc- neck. The coon had climbed up the 
' nies, and veterinary surgeons, a rate f tion campaign is being conducted by the pole and got its chain hung and wrapped 
$16 per year lecumseh Telephone Co. M. E. Pruyne, around the wires. Every once in awhile 
For brick manufacturers, carpen for nine years manager of the Bliss it would pull on chain and this would b 
ters, contractors, newspaper offices, fur- held (Mich.) Telephone Co., recently draw its body against wires introducing i 
} } r ~ " . i 
i niture stores, feed and flour mills, ho 1as been appointed manager at Te- it to about 500 volts which was dis- fi i} 
el live I rble shops, law cumseh tressing it considerably a 
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LAUDS INDEPENDENTS. 


War Department Awards Certifi- 
cate of Merit to U.S.I. T.A. 
for War Work. 

Washington, D.: C—President F. B. 
MacKinnon of the U. S. 


Telephone Assn., has sent to members 


Independent 


of the organization a copy of the War 
Merit, 
awarded for services to the Signal Corps 


Department’s Certificate of 
during the war. 

Mr. MacKinnon, in transmitting copies 
of the award to the member companies, 
writes: 

“We are sending you a copy of the 
Certificate of Merit awarded the United 
States Independent Telephone Associa- 
tion, by the War Department in appreci- 
ation of the services rendered the coun- 
try during the war, by the Independent 
telephone companies in supplying men 
for the Signal Corps and maintaining 
the telephone service of the country. 
The Certificate of Merit is a testimonial 
of the government’s appreciation of the 
part that you took in the war. This is 
fully set forth in the citation of the 
Chief Signal Officer, which we have 
printed below the copy of the certificate. 

“The association and each of its mem- 
ber companies may well be proud of this 
certificate from the War Department 
and the citation by General Squier, who 
personally was in close touch with the 
activities and sacrifices of our ‘com- 
panies and employes. 

“Il take the greatest pleasure in send- 
ing the certificate to you. I am sure you 
will agree with me that it should be 
framed and hung in your office, and 
that you will take much pride in display- 
ing it.” 


HELL-O FITS HERE. 


Hobart Welcomes Auditors to 
Land of Asbestos Insu- 
lated Lines. 

Chicago, Ill—Maybe it comes from 
auditing expense accounts, or it may be 
just a gift, but George Hobart, dean of 
the Bell’s traveling auditors, has a happy 
imagination that handed C. S. Bigelow, 
traveling auditor of the A. T. & T. Co. 
at Chicago, a laugh he passed on to the 

Bell Telephone News man. 

Here’s the yarn: 

“It was with a great deal of interest 
and some perplexity, therefore, that 
readers of the Chicago Daily Tribune 
noticed the following paragraph in ‘A 
Line-o’-Type or Two’: 

YES, YES, GO ON! 
(From the Pas, Man, Herald) 


Mr. George Hobart, who died at 
the Nelson House last year, has 
arrived at his destination 


‘C. S. Bigelow was among those mys- 
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tified by the item and he immediately 
sent it to the office manager of the 
accounting department in New York, 
where Mr. Hobart was supposed to be 
located, and asked for his present ad 
dress. Imagine Mr. Bigelow’s surprise 
and satisfaction to receive the following 
reply from none other than Mr. Hobart 
himself : 

“*What a hell of a question! 
“My 


\liey, corner of Sulphur 


present address is Brimstone 


\venue, five 


} 


minutes from the Foundry, where | 


work 

“*The climate is remarkably even 
about 900 in the shade. We call it a 
very mild, open winter down here 

‘I feel it is a question of a very 


short time before all of us traveling 





Vol. 24, No. 5 


TELEPHONING CUBA. 


Key West-Havana Cable Opened 
by Memorable Ceremony— 
26 Cities Talk. 


Washington, D. C.—Cuba now has an- 
other great attraction Its telephone 
cable. running almost a hundred miles 
under water between Key West and 
Havana, was opened April 11 by im- 
pressive +ceremonies in W hich President 
Harding talked with President Menocal. 
The American end of the event was 
staged at the National Press Club in 
Washington 


thousand others were given telep 


President Harding and a 
hones 
cut into the U.S.-Cuban line 

\ feature of the evening was a con- 


versation between Catalina Island, Cal., 





J. Pershing; Dr. Carlos M. de Cespedes, Cuban Minister to the U. 8.; 


Dr. L. S. Rowe, Director of Pan American 


State; Andrew W. Mellon, Secretary of Treasury; 


Photo by Underwood & Underwood 
The Notables Listen In as President Harding Opens U. S.-Cuba Telephone Service. 
Left to right: Colonel Carty; R. J. M. Wainwright, Assistant Secretary of War; General John 


President Harding; 
Union; Charles Evans Hughes, Secretary of 
Henry P. Fletcher, Undersecretary of 


State; Cuno Rudolph, District Commissioner, and Avery Marks, President National Press Club, 


auditors are happily united here, and 
the temperature may reasonably be ex- 


another hundred de 


pected to go uy 
grees or S¢ 
“*The fumes made me cough a littl 
at first, but one soon gets used to it 
“*The management at the Foundry is 
very kind and thoughtful. We = ar 
worked in shifts of 98 hours each, with 
eleven seconds off for lunch—ice water 
9 years’ pay deducted for every 
think you will 


extra 
drink. Come soon—I 


like it.’” 


Java Adding to Telephone Equip- 
ment. 

Semarang, Java.—Three more central 
offices are being installed in Semarang 
and suburbs. Java’s telephone service 
now is purchased almost entirely in the 
United States. A long distance line 
runs from Batavia to Soebabaya, a dis 
tance of 500 miles. The country is in 
thriving condition and affords excellent 


opportunities for telephone development 


and Havana. The Catalina talk was 
wirelessed to Los Ange'es. carried by 
transcontinental lines to Key West, 
thence by the submarine cable to 


Havana 

Roll call of twenty-six cities taking 
part in the conversation was conducted 
by Col. J. J. Carty, vice president of 
the A. T. & T. Co 

Havana also saw a gala event at the 
opening. President Menocal was host to 
a notable gathering. 

The U.S.-Cuba cable-laying was an- 
other triumph for American telephone 
engineers. Water between the two land 
ing places is 6,000 feet deep in spots, 
necessitating a 


specially constructed 


cable to care for the heavy compression. 
The cables are grounded at sea. Three 
separate cables, laid five miles apart, 
form the lines of telephonic communica- 
tion between the two countries. Tem 
perature of water, speed of current and 
the cable-hungry toredo, gave the engi- 


neers on the job many a worrv 
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ave Filtration Principles 


Elimination of Undesirable Frequencies in Long 
Distance Telephone Transmission With Electric 
Wave Filters—Their Design and Installation 


In long distance transmission it is the 


present practice to use audion repeaters 
These am 


as electric wave amplifiers. 


plifiers are used in connection with load- 
ing coils in the Boston-San Francisco 


circuit Soon after the loading coils 
were installed in this circuit it was found 


that many improvements had to be made 
which heretofore had 
The 


changes applied particularly to improved 


in line conditions, 


been considered satisfactory 


methods of insulation and the designing 


of cables of low unbalanced capacity, 


and so it was also found when repeaters 
were added to this circuit, that it was 
further necessary to add additional ap- 


pliances which would permit the installa 


tion of such a delicate piece of appar 


atus as an audion amplifier and _ still 


maintain the necessary commercial con- 


ditions under which it could be operated 


Wave Filtration Vital. 


It was found that one of the principal 
objections to the use of a repeater was 
tendency to absorb and 


all of the 


caused by its 


endeavor to repeat electrical 


waves that passed through a composited 


telephone and telegraph circuit. In other 


words it had a tendency to repeat alter 
| 


nating currents of all frequencies which 


passed t 


irough it. This natural, but un- 


satisfactory condition of the circuit was 


overcome by the use of electric wave 


filters This wave filter was so designed 
that all frequencies lying outside a pre 
assigned range or ranges of frequency 


would not be transmitted, and those that 


assigned ar 


were transmitted, by a prt 

rangement, would be transmitted with 
out appreciable decrease in current. In 
general 


this wave filter is constructed 


in the form of an impedence element or 


elements in series with the line, and the 


impedence element or elements in shunt 


across the line, the values of these im 
pedence elements being so proportioned 
transmit with 


that the structure will 


negligible attenuation frequencies it is 


desired to translate, while extinguishing 


] 


currents of all frequencies lying outside 


of pre-assigned limits 


Wave Filter Construction. 


Figs. 1 to 7, inclusive, 
lb, Ic, 1d, le, 


lg, is composed of a plurality of ident 


Referring to 


each filter, la, lf and 


\ ave 


ical sections, 2a, 2b, 2c, 2d, 2e, 2f and 


By W.N. Furthman 


2g, respectively, each including imped- 


ences in series with the line and im- 


pedences in shunt across the line. These 
impedences are provided with condens- 
ers, Cl and C2, or by inductance coils, 


Ll and L2, or by a suitable arrange- 
ment of both, there being at least, for 
each section of the wave filter, an in- 
ductance element in series with the line 
and a capacity element in shunt across 


the line, or vice versa. In 2tez 


LZ/ Cf /A 


wwf} 
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Figs. 
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inclusive, impedence elements for each 


section are included as follows: In Fig. 
2 there is a condenser in series with the 
line and an inductance coil in parallel 
in shunt across the line. In Fig. 3 a 
condenser and an induction coil in series 
with the line and an inductance coil in 
shunt across.the line; in Fig. 4 an in- 
ductance coil in series with the line and 
a condenser and an inductance coil in 
parallel in shunt across the line: in Fig. 
5 a condenser and an inductance coil in 
series with the line and a condenser 
across the line; in Fig. 6 a condenser in 
inductance 
coil in shunt across the line; in Fig. 7 


series with the line and an 


an inductance coil in series with the 


line and a condenser in shunt across 


the line. 
Elimination of Frequencies. 


By assigning suitable values to con- 
densers and inductance coils, it will be 
that any pre-assigned ranges of 
frequencies may be successfully elimin- 
ated. It is a well known fact that in a 
uniform 


uniformly distributed resistance, induct- 


clear 


transmission line, containing 


ance and capacity, attenuation of cur- 
rent along such a line is caused by re- 
zero 


sistance dissipation and becomes 


when the resistance becomes zero. In 


a structure, however, containing series 
impedence and shunt impedence a high 
when the 


This at- 


attenuation may exist even 
resistance is practically zero. 
tenuation is due not to resistance dis- 
sipation, but to involved reaction among 
the impedence units of the structure. 
These reactions and interactions taking 
place in the structure and determining 
the character and attenuation of trans- 
mission of periodic currents are so in- 
volved that it is necessary to resort to 
mathematical formule in explaining the 
electro magnetic loss taking place in the 
assume a 


structure. For this purpose 


structure consisting of a series of sec- 
tions, each section having an impedence 
Z, in 
perence Z, 
Jn denote the current flowing in the nth 
structure, J (n-l) the 
(n-1)st 
flowing in the 
Kisch- 


to said currents and circuits, 


series with the line and an im- 


in shunt across the line. Let 


section of the 


current flowing in the section, 
J (n+1) the 


(n+1)st 


current 
section, and applying 
off’s law 
it follows that 
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J oe / 7 one single band of free transmission 
Z,Jn+Z,(Jn—Jn+1)+Z, L/ C-/ 1E one singkt | @ sion. Fig. 1 
1) 0 ao rhe first form of single band wave filter ; 
ee. — a wns ——f : ae aine 
(Jn Jn is attained by making f,—f, or LC= obta 
ee eS sean m 2 <1 aa : hep freque 
By various re-arrangements this equa ,; L.C, The second method of realizing freq 
: av he fecwrittes as £ 1s . . . , aque 
tion may be re-written as follows: a single band wave filter is attained by fre : 
; a ee ie 
Jn+1 Jn-1 Ly 4 relegating thé upper band to infinity or 
: 4- =>;+2? C2 ; ‘ nao quency 
J J = 7 b the lower band to zero. quations on , 
F " oe ; 8 Oe ECE the value of p show that one band is re- quency 
For the structure shown in Fig. 1, it is Fa a . follow: 
: , ; he ; moved to infinity if L, or C, equal zero, 
vide é > series impedence ; , = 
evident that the serie E FIG. S while either band is removed to zero if l ( 
‘ q . . 
i 1-—L,C, p’ L, or C, equal oO. It will be seen that “a 
Z,> ip hs C-/ 1F an infinite inductance or zero capacity 
1 ‘ he a 
and the shunt impedence ——_—_—_[ }— are equivalent to an infinite impedence, 
€ . . ro . . e 
and it is therefore logical that a circuit 
7, iL,p through the same may be regarded as 
i 1-—L.C, p’ 42 replaced by an open circuit, and since, (b) 
¢ : : n the other hand a zero inductance makin, 
In these formule p equals 2rf where f ee eee d ~~ : 
: ° . an infinite capacity are equivalen Z Treque 
is the frequency in cycles per second = 7 te capacit} - ent to a :" 
and i is the imaginary quantity CF zero impedence they may be regarded the le 
aii ; as in effect short-circuited. It will also for th 
JS —] F/G. 6 be seen therefore that there are seven 
and p,;. In Fig. 8 the ordinates are re- f reducing . + tes aa 
2. Referring to the expressions for Z, ' ‘s = phe vmere ‘ ade poets = romncang the coun —~ bie 
a oh bit 4 , 3 ceived currents while the abscissz are filter to a single band wave filter, as 
and Z,, it is evident that the variable or ey aa Side 
k oa , : frequencies. ig. 9 has as its ordinates follows: 
unknown (¢ ntity has a value ). . . . 
— : <a tity ag 4 _ on J attenuation values per section and as (a) Making the two broad bands con- 
Chere are four roots or four values of p us , . an , . ‘ : 
; : as : abscisse frequencies The full line fluent by setting L,C,—L.¢ 
which will satisfy equation No. 4. Ae a in titel Sins Nala as Se : 4 . white ‘ Thi 
curves reter to the ideal structure in (b) Relegating one band to infinity 
r . . - . 
7, which the resistance of the impedence py making L,—0; (c) 
7 =0 units is negligible, while the broken line (c) Relegating the other band to in- makin 
49 e . 
7 : curves show the departure from theideal  finity by making C,—0; ture | 
| —4Z, structure due to the resistance of the (d) Relegating one band to zero by Fig. 
4 [hese values of p having symbols p,, p,, structure. Referring to Fig. 8 and to making C, 0; frequi 
p, and p, have the following root values: the equation showing the value of p, it (e) Relegating the other band to zero and f 


by making L,== @ 


; 
f) Making L,—=C,=2 and _ thereby 


| ; 
Pm l Li C, iC, transmitting freely all frequencies above 
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“ int Provided it is desired to design a filter ant 
1 1 which shall freely transmit all fre- limiti 
Pi~ . p =—S quencies lving between the limiting fre- desigt 
‘ 2 ‘ ° ° ‘ . e 
i ot ad  & . quencies f, and 1,, also between f, and f, 
with the provision that f,>f,>f,>f, and 
It will be seen that these four limiting will be clear that if the two bands of f., f., 
values of p or 2rf are in proportion, and free transmission are made to merge f f. 
that: into one by setting f,—f, there remains l 0 
The formule determining the relations 
D3 P2 Ls ry 5 obtaining am ng the electrical constants (e) 
P; Po ANNA are deducible from the values shown makin 
: : ; above for ps, Po, Pp; and p, are as follows: iting 
\n examination of these equations shows tormt 
8) 
that the unattenuated frequence lies in  & 
two distinct continuous ranges. if ad 4j\] aT 
Di>ps the frequencies of unattenuated 
transmission, lie between p,/2r and , [ C ] 7 
pi/2m for the upper band and p,/2m ee a Df, 
and p,/2mr for the lower band. If. on F/G. 7 








the contrary, p,<p,, the frequencies for , Lis . 1 t. . 1 fo 7 (f) 
the upper band, lie between p;/2r and Ly i f, [, ) the w 














p,/2m, and for the lower band between > Ki 
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Transmission Through Filters. S 4 , :; v2 
Q . ; ule j 
Referring to drawings 8 and 9 show ¥ Wave Filter Design. 
the character of transmission through Pe rhe rules of desigon of the single band 
the structure illustrated in Fig. 1. In ¢ i i L l wave filter are as follows: | 
Figs. 8 and 9, f,, f,, f, and f, represent FO F 2 F/ F3 (a) Confluent bands in which case (g 
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frequencies corresponding to Po, Py Ps FIC. 8 L,C,=L,C, This form is shown in Fig. 

















May, 1921 


Fig. 1, and the rule of this formula is 
obtained by causing the two bands of 
frequencies to coalesce Provided the 
frequencies to be freely transmitted are 
to lie between the upper limiting fre- 
quency { and the lower limiting fre- 
quency f, the design formule are as 


follows: 


‘ : 
L,C,=L,C, atx 


5 


Ly _ (2) (2-1 
ca 4 f, f, 


(b) Relegating one band to infnity by 
making 1,—0, in which case the limiting 
frequency of the upper limit is f, and f 


the lower limit. The design equations 


1 
} 


1is form are 


ly 
Lie (557 
cal)" 
C, 4 0 


This form is shown in Fig 2 


fc rit 


(c) Relegating one band to infinity 
making C,—0, in wh 
ture for the wave-filter is as shown in 
Fig. 3. The formulae for the limiting 
frequencies being f, for the upper limit 


and f, for the lower limit are as tollows 


LCA 


: , 2 t 


cal@) | 
L, 4iNt 


(d) Relegating one Ze! i 
making C 0 as shown in Fig. 4. The 
limiting frequencies being f, and f, the 
design formule are as follows 

L.« (=) | 
io 5 | f | 
(e) Relegating one band to zero by 


| . i cg itn 
making L,= 0) as shown in Fig. 5. Lim 


iting trequ¢ yeIng i esig 
ormule: ar: lows 
' | 
L.C-(55 
iL. 4 f, 

(f) Maki | C,—0, in which case 
the wave filter assumes t rm show! 
n Fig. 6 and rans ts a equencies 
above a definite inferior limit If the 
inferior limit is specified as f, the form 
ulz is 

Lc ( l ) 
ON AND F 
(¢) Making L,—C,=© as shown in 


Fig. 7, in which case the wave filter 


freely transmits all frequencies below a 
specified superior limit. If the superior 
limiting frequency is specified as f, the 
design formula is as follows: 


L.C.-4(5-) 


In all of these formule it will be 
noted that there is always one impedence 
element whose value is a matter of 
choice. The value of this element may 
be determined from convenience of de- 
sign or may be made to satisfy some 
other specified requirement, such as, for 
instance, that the line should have a 
definite impedence at a particular fre- 
quency. 

It is to be understood that the number 


of sections of the wave filter will de- 
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an) 635) 10 
>= 200 


1( 2000 
4 \2000 7 \ 200 


Therefore the above stated require- 





-1) -2.025 


oe 
\ 


ments are satisfied if 


LiC,=L.C.=(.635) 10" 


and 
# ’ ‘ 
and —=2.025 


Since one. of the constands L,C,L,C, 
is arbitrary and that convenienge or 
other considerations dictate a Value of 
1 henry for L, the values of the several 
impedence elements are ‘then as follows: 
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pend on the degree to which it is pro- 
posed to extinguish the currents to be 
filtered out. If the number of sections, 
therefore, is doubled, the ratio of the 
current of any frequency entering the 
filter to the current of the frequency 
leaving the filter is approximately 


squared. 


Typical Filter Design. 


\ssume that it is proposed to design 
a filter which shall transmit all fre- 
quencies lying between 200 and 2,000 
cycles per second. Any one of the forms 
shown in Figs. 1, 2, 3, 4 and 5 may be 
employed, or the two forms shown in 
Figs. 6 and 7 connected in series. Let 
it be assumed that convenience or other 
considerations lead to the selection of 
t] e type ot wave filter shown in Fig l 
Applying the design formule shown 
under (a) applicable to this type of 
single band wave filter and substituting 

that formula for f, and f, the as- 
signed values for frequency of 200 or 


2.000 respectively the formula will read 


as follows 


1 
mealies (5=5000) 


L—1 henry;; L,—494 henry; C, 
(5.14) 10-’=0.514 microfarads and C,= 
254 microfarads; 

Therefore the wave filter shown in 
Fig. 1 having its impedance elements of 
the values above derived will transmit 
freely currents of all frequencies lying 
between 200 and 2,000 cycles per second. 
The attenuation constant per section at 
a frequency of 2,200 cycles per second, 
for example, is found by computation 
to be .98 and the ratio of currents in 
adjacent sections is 2.67 approximately, 
and if five sections are employed the 
current at this frequency is less than 2 
percent of its value in the first section, 
while currents of frequency lying be- 
tween 200 and 2,000 cycles per section 


are practically without attenuation. 


Aftermath of Boycott Confronts 
Bloomfield, Neb. 
Bloomfield, Neb—The State Journal 
says citizens of Bloomfield who cut out 


telephone service recently rather than 


accede to what they termed unreason- 


able telephone rates, have been informed 
by the attorney general their action was 
liable to prove costly,"due to their action 


in concert 








+S eereee eee oo ramen 


Sac ee 














38 


AUTOMATIC PROMOTIONS. 
Benoist as Asst. General Mgr.; 
Blomeyer as Sales Mgr.— 
Other Advances Made. 
Chicago, I1l_—Two men prominent in 
the telephone industry have been ad- 
vanced by the Automatic Electric Co. 
as one of the important steps in expan- 
sion of the executive organization made 
necessary by the increasing range and 


size of that company’s operations. 





W. F. Benoist. 


These promotions of W. F. Benoist 
from head of the sales department, 
which position he has occupied since 
July 1, 1919, to assistant general man- 
ager, and of E. C. Blomeyer to sales 
manager will allow H. A. Harris, vice- 
president and general manager of the 
Automatic, increased opportunity to de- 
vote his time and efforts to supervisory 
work and the formulation and execu- 
tion of Automatic policies. 

To the new and important duties 
which have been assigned him, Mr. Be- 
noist brings a unique equipment of 
training and experience. In 1900 he en- 
tered the telephone field as Assistant 
Secretary of the Kinlock Long Distance 
Telephone Co., with headquarters in St. 
Louis. Familiarity with the operating 
end of the business thus gained was sup- 
plemented by a number of years as an 
associate of Charles H. Ledlie, con- 
sulting utility expert, of St. Louis. Dur- 
ing this time Mr. Benoist gave his at- 
tention to the construction, operation 
and appraisal of numerous large oper- 
ating units throughout the middle west 
and southwest territory, becoming thor- 
oughly in touch with the utility side 
of telephony. 

In 1909 Mr. Benoist entered the Auto- 
matic Electric Co. organization as as- 
sistant to the sales manager, and for the 
past thirteen years he has devoted his 
efforts not only to sales work, but also 
to the general problem of production 
and organization management. Since 
July, 1919, Mr. Benoist has been in direct 
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charge of the sales work of the com- 
pany, a position which has brought him 
into close touch with all parts of Auto- 
matic Electric Company’s activities, and 
enables him to view the organization 
both with the perspective of operating 
and constructive experience, and also 
with the close insight which comes from 
long personal contact. 

In appointing Mr. E. C. Blomeyer 
sales manager, with full direction and 
supervision over the company’s relations 
with customers, present and prospective, 
the management feels that a man of ex- 
ceptional qualifications has been placed 
at the service of the purchasers of its 
equipment. 

Beginning as a collector for a small 
independent telephone company in Mis- 
souri in 1904, Mr. Blomeyer progressed 
steadily in the telephone field, filling 
various executive positions until in 1918 
he become president of the Texas Tele- 
phone Co. In this way he not only ob- 
tained a thorough knowledge of the de- 
tails of the telephone business, but also 
secured a broad and comprehensive view 
of the general problems of policy, public 
relations and management. 

Mr. Blomeyer still further broadened 
his activities by keeping in close touch 
with association work, both state and 
national, being president of the Texas 
Independent Telephone Association for 
a year and a half, and took a prominent 
part in the affairs of the United States 
Independent Telephone Association. 

Mr. Blomeyer is known nationally to 
telephone men as the author of his 
series of “Letters to Managers,” and 
has acted as spokesman for the operat- 
ing companies through the advertising 
and news copy he has prepared for the 
United States Independent Telephone 
Assn., and his “rate chart” and accom- 
panying lecture used extensively by the 
telephone companies in rate cases dur- 
ing recent years. 

Added to his experience as an organ- 
izer, executive operating official, publicist 
and author, Mr. Blomeyer has devoted 
his attention intensively to the sales 
problems of Automatic Electric Co. since 
he entered the organization in August, 
1920. Since January 1, he has been con- 
tract sales manager for both Automatic 
Electric Co. and the International Tele- 
phone Sales and Engineering Corp., and 
as such has had supervision over foreign 
business and contract sales relations. 
Mr. Blomeyer retains his supervision 
over the sales activities of the Interna- 
tional Telephone Sales and Engineering 
Corp. ° 

Mr. J. H. Finley, for the past eight 
years connected with the sales depart- 
ment, has been assigned the handling of 
certain special duties, and will continue 
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to supervise office and service activities. 
Mr. R. H. Burfeind, since 1914 a mem- 
ber of the sales staff, has been appointed 
assistant sales manager, and will give 
attention to general sales. Mr. W. N. 
Curtis, formerly special representative 
of the company in New Zealand, and 
later engaged in sales work in the United 
States, has been appointed assistant sales 
manager and will give special attention 


to contract sales matters 





E. C. Blomeyer. 


KELLOGGQ’S 24TH YEAR. 


April Marks 24th Birthday of 
Kellogg Switchboard & Sup- 
ply Co. 

Chicago, Ill1—On April 28 the Kellogg 
Switchboard & Supply Co. reached its 
24th birthday. Referring to this event 

the company remarks: 

“The advent of the company in the 
telephone field came under the most 
favorable conditions, and now on our 
24th birthday we are still growing. Al- 
most a quarter of a century we have 
traveled our business highways, beset 
with the usual perplexities and obstacles. 

“We note from the minutes of the 
board of directors meeting a resolution 
authorizing the signing of the contract 
with the St. Louis Electric Construc- 
tion Co. for the building of the first 
Kellogg installation—the Kinloch Tele- 
phone Co., of St. Louis. This contract 
was signed April 27, 1897, and really 
constituted the ‘start’ of the Kellogg 
Switchboard & Supply Co.” 

Windom, Minn., Exchange in a 
New $60,000 Home. 

Windom, Minn.—With a ceremony at- 
tended by leading business men the Tri- 
State Telephone Co. opened its new ex- 
change here. The new plant cost more 
than $60,000, of which $20,000 is repre- 
sented by the exchange building and 
$26,500 by the switchboard and inside 
equipment. Almost $10,000 will be spent 
on the work remaining in the plant’s re- 
building campaign 

















Railroad Telephone Practice 


New York Central Telephone Engineer 


Continues Notable 


Series — Figures on 


Energy Consumption of Selector Circuits 


Welded Iron Wire Joints. 


Another step in the improvement of 
iron wire for telephone circuits is due 
to oxyacetylene welding of the joints. 
This has been successfully done on the 
No. 8 B.W.G. iron wires of the Hocking 
Valley, Zanesville & Western, and the 
Cleveland, Cincinnati, Chicago & St. 
Louis railroads The resistance of a 
welded joint is 95 percent of that of 
an unspliced wire, whereas the usual 
soldered joint is 112 percent of the un- 
spliced wire. Many apparently soldered 
joints are really not soldered and are 
ahout 200 times the resistance of the 
same length of unspliced wire The 
joints are painted with red lead after 
welding. The work is not excessive in 
cost and the result is a considerable re- 
duction in resistance and is of a perma 
nent nature A recent job of welding 
on the C. C. C. & St. L. railway cut the 
transmission equivalent of the circuit al 
most in half 

Composite Ringer. 


f a type B composite 


The operation ( 
ringer was investigated with the oscillo- 
graph, with the results shown in Fig. 14. 
Oscillogram No. 193 is the simultaneous 
record of the outgoing signals when the 
home station operator rings. Trace No 


1 is the 16-cycle motor-generator ring- 


By Stanley Rhoads 


(From Paper Read Before A. I. E. E.) 


ing current from the operator’s keys 
Trace No. 3 is the 133-cycle current as 


produced by the interrupter and deliv- 





Figure 14. 


ered to the line, and is flowing to a sta- 
tion 150 miles away over a No. 9 A.W.G. 
copper phantom circuit, composited. 
Oscillogram No. 192 is the record of 
an incoming signal from the distant 
office. Trace No. 2 is the wave at a 
point in series with the high frequency 
relay and is the deflection calibrated at 
50 milliamperes per inch, whereas the 
No. 1 and No. 3 are 167 milliamperes 


TABLE Ill 


per inch as in No. 193. The waves do 
not resemble sine waves to any notice- 
able extent, but are distorted more like 
transformer magnetizing current. Os- 
cillogram No. 170 is shown for com- 
parison with hand generator ringing 
current and presents three separate ex- 
posures; the top one on a No. 8 B.W.G. 
iron wire way-station message selector 
telephone line, Indianapolis to Bellefon- 
taine; and the middle one is the same 
generator ringing on a similar circuit, 
Indianapolis to Springfield, O., through 
a No. 47-A_ repeating coil: and the 
iower trace is on the same line without 
the repeating coil. The calibration of 
the oscillograph vibrator elements was 


not alike in tnese three exposures. 
Energy Consumption. 


Several tests have been made to de- 
termine the energy consumption of dif- 
ferent circuits used in railroad service, 
particularly those which use primary 
battery, in order to compare costs of 
different types of battery. In general, 
the ampere-hour energy consumption 
was recorded by copper voltmeters and 
in some cases by watt-hour meters, for 
periods of 24 hours, of days that were 
considered average. The number of calls 


on selector telephone circuits was regis- 


Energy Consumption Data on Various Selector Telephone Circuits. 





C. ©. O. & St. L. Ry. 
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TABLE IV. 
Energy Consumption Data of Transmitters, 
for 24. Hours. Gen. Telg. Office, In- 
dianapolis, C. C. C. & St. L. Ry. 


Transmitter Battery Ampere 
tested supply hours 
Chi. Div. Dist 
East 8 B. S.C.O. cells 1.162 
West 8 B. S.C.O. cells 1.499 
Chief Disp. 4 B. S.C.O. cells 0.069 
Msg. Opr 4 B. S.C.O. cells 0.1365 
Car Dist 4B. S.C.O. cells 0.0199 
P. & E,. Disp. 
Kast e 8 B. S.C.O. cells 1.765 
ee ‘ . 8 B. 8.C.O. cells 0.845 
Supt.-Car Dist.. 8 B. S.C.O. cells 0.0659 
Supt. Terminals... 5 dry cells 0.0265 
Wire Chief .10 dry cells 0.0522 
Short line 3 dry cells 0.00269 
Total 5.55 


tered automaticaily on Veeder counters. 
The records for several telephone dis 
patching circuits are given in Table II] 

The number of calls per day is inter- 
esting. It runs as high as 1,223, which 
is as high as on any existing dispatch- 
ing circuit, because it is an exception- 
ally busy line and one man could not do 
much more on one circuit. 

The record of transmitter energy con- 
sumption is given in Table IV for sev- 
eral offices in the .  &.. & Sz. L. gen- 
eral office building, Indianapolis. The 
above record gives data for the total of 
all transmitters in the general office 
building, and a four-volt, 25-ampere- 
hour battery was set up, which has since 
supplied all these transmitters. 

The shunt field current of a motor of 
a dispatcher’s  selector-circuit motor- 
generator was found to be 0.3 ampere, 
which is eight ampere-hours per day, 
sufficient to charge the 24-ampere-hour 
hattery on the transmitters. The stor- 
age battery was placed on continuous 
charge in this shunt field circuit with- 
out either affecting the other detrimen- 
tally. 

It was noted in making the trans- 
mitter current tests that new transmit- 
ters of a given type use more current 
than old ones, in some cases twice as 
much. This is in conflict with the gen- 
eral belief that old transmitters are 
“nacked” and consequently use more 
current. An explanation for the higher 
resistance of old transmitters is that the 
granules lose their many sharp edges 
and become more nearly round with 
fewer points of contact with other gran- 
ules, which increases the resistance of 
the carbon as a whole, with resultant 
smaller current flow. 

Table V shows the record for a se- 
lector calling-key battery which was 
provided for by a twelve-volt, six-am- 
pereshour storage battery connected in 
the shunt field of a small motor of a 
dispatching-circuit motor-generator set. 

\ test was made on a 48-volt storage 
battery supplying a Western Electric 
Co. No. 10, private branch exchange 
with 45 stations at Beech Grove shops. 


The board is operated from 8 a.m. to 
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TABLE V. 


Energy Consumption Data of Call Boxes for 
24 Hours Gen. Telg. Office, Indian- 
apolis, C. C. C. & St. L. Ry. 

Chi. Div. Disp. East. 6 dry cells 0.0957 
Chi. Div. Oisp, West 8 dry cells 0.1625 
Chi. Div Msg. Opr 8 dry cells 0.101 
P. & E. Dis. East 8 dry cells 0.1326 
P. & E. Dis. West 8 dry cells 0.0761 

Total ; : 0.567 


5 pm. except Sunday, and has six 
trunks to the main railroad exchange 
at Indianapolis. The record showed 
5.27 ampere-hours per day. The charg 
ing rate was based on this at five am 
peres for eight hours, once per week 
with suitable overcharge periods 

\ four-ohm sounder used 1.25 amper« 
hours in a 24-hour period on two. gray 
ity cells. The record for the Chicago 
division message operator shows (Table 
IV) 0.1365 ampere-hour in 24 hours 
This transmitter is in almost ‘constant 
use, sending and receiving messages for 
the division  superintendent’s ‘office 
Therefore it can be said to fairly repre 
sent the average busy local battery tel 
phone on a railroad, consuming more 


energy than the average way station or 





Figure 15—Unit Type Power Switchboards 
for Selector Telephone Circuits. 


block tower. On this record it could 
be predicted that a 300-ampere-hour set 
of batteries of equivalent voltage would 
last 2,200 days, or six years. Actually, 
they would not last quite so long, but 
are known to last three years and more 
in this service. At an initial cost for 
four cells of $8.94 and renewal cost of 
$5.72 for consumable elements, the cost 
is less than $2 per year, based on three- 
year life of renewals. Dry cells, thr 
per set, would last about three months 
and cost about $4.50 per year at 28 cents 


each. In addition to saving in cost, the 


caustic soda cells give desirable reliabil- 
ity and require less labor expense. It 


is standard practice to connect the trans- 
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mitters of all telephones at any station 
and all the telephone selector bells to 
the same set of caustic soda battery 

Unit Type Power Switchboards. 

The rapid and uncertain growth of 
dispatching and message telephonic cir- 
cuits has made it difficult to plan motor- 
generator sets for battery supply and 
keep a neat layout of power plant. The 
C. C. C. & St. L. railway experienced 
this trouble and the unit type was 
adopted. This is shown in Fig. 15 
Morse battery supply also has been in- 
stalled on this plan at Springfield, O., 
to fit in with the units for the selector 
lines 

The plan provides one square foot of 
power panel with the motor and gener- 
ator line switches, line fuses for both 
generator and motor, field rheostat, cir- 
cuit breaker and voltmeter for each 
machine and in close relation to it. The 
generator circuits are taken through a 
jack panel at the left end of the bench, 
where any machine can be put on any 
circuit. This type of power installation 
Saves space and puts the control appa- 
ratus in close proximity to the motor 
generator 

Dry cells have been supplanted by 
motor-generators and sodium-phosphate- 
aluminum-iron chemical rectifiers for se- 
lector telephone circuits, to a great ex- 
tent. The motor-generators in the first 
installations had shunt-wound genera 
tors with the inherent characteristi f 
drop-off in voltage with increase of load, 
which was undesirable on selector tele- 
phone lines. The load on a dispatcher’s 
circuit consists of series of twenty or 
thirty short impulses, seldom more than 
1,500 series per day, which is practically 
no-load from a power standpoint. The 
efhciency of a machine, therefore, is of 
less importance than good voltage regu- 
lation. The compound generator has 
heen used in all recent installations on 
the New York ( entral Lines, separately 
excited if the motor power supply is 
direct current. 

\lternating current has been found 
better suited for the motor supply than 
direct current, because of its better reg 
ulation. The direct-current power from 


mm, ie Oc i Te 
railroad shops has poor regulation, due 


to the are welde rs, et n the shops 
Quick starting motors have been used 
in some installations and, while fairl, 
successful, are not preferred to the cot 
stantly running sets, because of exces- 
sive wear of the commutator. due to 
heavy starting current Four-bearing 


motor generators have been found to 


give better results than the two-bearing 


type Ring oilers are better than wicks 
Chemical Rectifier. 


The use of the sodium phosphate 


chemical rectifier is being extended. The 
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water, In which 1s suspend d i semi 
circular strip of iron separate about 
one inch from an aluminum st1 Fig 
first few sets were purchased ut later 


installations are made up « mpletely by 
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Figure 16—‘Yiring of Chemical Rectifier for 
Selector Telephone Circuits. 
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Line Insulation. 

I \ ns ippare t ( . 
to broke ( Y g lat 
than nok nes \ pe t ‘ 
lator ea ed 40 meg S t UI 
volt megs ‘ ind n ‘ 
measure Ut i> meg l vit i 
of the ite ett i | ibe t \ 
inches vidtl knot ked oft, with the Sarre 
condition of rain in both tests \n 
insulator so badly shattered that the tié 
wire was holding it together, measured 


1 , ‘ 1 
i megonm 1m a lrer ning rain ane yvnen 


thoroughly water logged \ mechan 
ally perfect insulator, but ne very 
adly crusted by smoke. measured about 


40 megohms, after a hard rain, whicl 


is about the same value a clean insu 
lator shows The crust depositec ry 
smoke seems to have high resistance 
The megger tests were mad n actual 


lines from line wire to ground after 
cutting off the line wire about a foot 
each side of the tie-wire. It was found 
that the resistance from line to pin 
nearly always equaled the value from 
ine to ground, when the pole and cross 
irm were wet. It is important to keep 
chipped and broken insulators off a line 
on which the working margin demands 
good insulation. This is especially im 


ortant on simplexes, 


because of the 
reduced insulation of the two wires in 


parallel. 
Leakage from Wire to Wire. 

Lew references are available relating 
to the effect of line leakage of one wire 
on a pole line to a paralleling wire on 
an adjacent pin. This point came up 
in a study of a proposal to string a 
common return wire on an intercalling 
selector telephone circuit to take the 
place of a ground return installed on 
semi- 


the Indianapolis Belt railroad, 


circling the city. The telephone selector 


ground return was affected badly by 


the city street railway return current, 


also leakage in wet weather made the 
ground return so unreliable that some 
other plan was necessary. The third 


yposed, but it was known 


vir \ TT | 


as 
that the insulation of the two wires to 


ground was very low in wet weather 


ind it was teared t 


iat the leakage to 
the third wire would make the system 
operative at such times. 

Che experiences of te legraph and tele 


ne men were obtained and the gen- 


ral opiniot1 vas that the leakage from 
e tw line wires as a simplex to the 

third wire as a common return would 
e negligible The effect was actually 
be less than one -third « I the 

leakage current that existed with the 
nd return. Assuming that the wires 
telephone pair in wet weather 


an insulation resistance of one meg 


! ver mile ea which parallel 

me-half megohm to ground, the 

d wire with ne megohm as its 

insulation resistance in series with the 

ne-half megohm of the pair hicl 

ild make the result, theoretically, one 

, ne-half megohms. or three times 

it 1 vas between the pair and 
round 


This type of intercalling system is 


] ; i, ° } 1 
imited to very short lines of perhaps 


maximum of ten miles, due to the 


ariable operating current of the sim 
plex connection resulting from insula 
tion leakage. The permissible length is 
100 percent greater with a return wire 


than with a ground return Circuits 


100 to 150 miles have not proved suc 
cessful 
The leakage from one wire ‘of the 


pair to the other, under ordinary condi 


1 


tions on selector telephones lines, has 


n 
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on most types of selectors, and the totai 
leakage current causes very slight addi- 
tional voltage drop on the circuits and 
no noticeable effect upon selector opera- 
tion. The net resistance is the sum of 
the resistance of each, and the effective 
voltage to cause leakage current falls 
from the value of the main battery, 
usually 200 to 300 volts at one end, to 


less than 50 volts at the distant end, 











200 0 08 307 
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Figure 17—Character Curves of Chemical 
Rectifier. 


no apparent effect on the selector opera- 
tion. 

The leakage from one telegraph wire 
to another can be detected by means 
1f a voltmeter by opening one wire at 
the distant end, inserting the voltmeter 
at the home end between the line and 
ground, and applying voltage to the 
paralleling wire. The value of the leak- 
age is so slight that it is seldom ob- 
served in the Morse relays of the cir- 
worked as Morse, or 
n the polar relays if worked as a 
dhe electrostatic 


from paralleling 


cuits,. 11 sing | 


duplex induction 
wires, apparently, is 
noticed more than the leakage 

It has been stated that in the past the 
insulation of railroad circuits was too 
variable and low to permit of successful 
loading of open wire lines. Judging 
trom recent tests of insulation, it is now 
helieved to be feasible te load the rail- 
road long-distance lines, which are lim- 
ted to through service It would prob- 
ably not be successful on phantoms made 


up of selector telephone lines. 

Telephone Selector Current and Volt- 
age Waves. 

In Fig. 20 retard coils and condenser 

naling circuit, which are for the pur- 

voltage 


pose of modifying the wave 


is impressed on the line so that it 
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are indicated in a telephone selector sig- 
will not give listeners on the: telephone 
a disagreeable sound shock. Some in- 
vestigations were made on an artificial 
line of Fig. 22 through the signaling 
equipment of Fig. 20, with the result 
shown in oscillogram No. 5. The os- 
cillogram No. 127 of Fig. 21 shows the 
voltage on the battery side of the coils 
as trace No. S and the simultaneous 
result on the line side as trace No. 1 
The line current is trace No. 2. This 
shows that the line voltage and cur- 
rent are practically in phase. Consider- 











” Relay 
Figure 20—Signaling Set for Selector Tele- 
phone Circuits with 3-5L Coils. 
able delay in the progress of the wave 
on the line is indicated both at the 
make and break of the circuit. The 
condensers in the middle of the retard 
coils act as a storage battery and assist 
to prevent the sudden collapse of line 
voltage when the relay opens. They 
also cause high initial e.m.f. in the coil 


between them and the battery when the 
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Oe, NE OM 





Figure 21. 


relay closes, thus rounding off and de- 
laying the growth of the line wave. 
The resultant current wave on an ac- 
tual line is shown in No. 101. This 
was taken on a 110-mile dispatching 
No. 9 A.W.G. copper wire circuit, In- 
dianapolis to Cincinnati, equipped with 
32 Sandwich type 4-G selectors, with a 
main battery of 220 volts. In No. 101 
the capacity of the telephone condensers 
added to that of the line causes a de- 
cided oscillatory action at the end of 
the impulses. This is aided by the 
capacity and retardation in the wave 
modifying set. 

The cause of the vicious sound in 
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the receiver which eccurs due to a 
swinging short circuit on the line while 
selector impulses are being sent, is 
shown in oscillogram No. 15. The 
upper trace is the telephone condenser 
wave and the lower is the line current. 
The short circuit is removed at about 


the middle of the wave, with sudden 
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Figure 22—Artificial Selector Telephone 
Circuit. 

increase in line voltage, with resultant 
rapid changing of the condenser in the 
telephone receiver circuit which causes 
the disagreeable sound shock 

The condenser signal sending set of 
Fig. 23 was recorded in No. 50 and 
No. 51 of Fig. 24, sending impulses 
into this artificial selector line, first with 
125 volts main charging battery and 
then with 325 volts. This type of send- 
ing circuit is in use to a limited extent 
on some railroads. The brevitv of the 
line current wave is the outstanding 
feature of these two records 


The above mentioned dispatcher’s s¢ 
lectors on the I[ndianapolis-Cincinnati 
dispatcher’s telephone line were replaced 


by 32 Western Electric Co. alternating 


current selectors, type 60-A, with wiring 
as shown in Fig. 11 and oscillogram 
No. 380 shows the current in the battery 


side of the repeating coils as trace No 
and in the line as trace No. 2 Chis 
circuit has the condensers removed from 
the selectors and lumped in the battery 
side of the repeating coil The im 
pulses as registered in the line at the 
sending station on the  I[ndianapolis- 
Kankakee dispatching telephone circuit, 
a 140-mile No. 9 A.W.G. copper circuit 
of 35 No. 60 alternating current sele 
tors, is shown in No. 590, in which trace 
is the line current. These selectors are 
operated with a condenser in series with 
each selector and with the main battery 
applied directly to the line. It will be 
noted that the first impulse, which is 
the closure of the No. 122-E W relay, is 
but half the amplitude of the following 
impulses. Oscillogram No. 591 is the 
Kankakee circuit line current with the 
repeating coil signaling set of the Cin- 
cinnati circuit sending impulses. The 
resulting impulses are only half the 
amplitude of .the impulses of the regu- 
lar signaling set, shown in No. 590 
This method is now being experimented 
with. It is the more desirable plan, be- 
cause with condensers in the bridging 
selectors the wire chief can make accu- 
rate Varley loop Wheatstone bridge 
measurements for trouble. If the di- 


. 
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rect battery ringing set of the Kankakee 
line is put on the Cincinnati cireyit 
which has the condensers removed from 
the selectors, the result is as shown jn 
No. 388-C, trace No. 1, which is the 
line current. 

Oscillograms No. 319 and No. 314 of 
Fig. 21 show the comparative imped- 
ance of a No. 47-A repeating coil and 
a D-12984 coil, which is used for the 
signal sending repeating coil for alter- 
nating current selectors and also as a 
simplex coil for the “distant” end of 


such circuits. Trace No. 1 of No. 314 
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Figure 23—Condenser Tyve Signaling Set 
for Selector Telephone Circuits, 
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is the current in the No. 47-A coil at 
the Indianapolis end of an Indianapolis- 
Beilefontaine No. 9 A.W.G copper al- 
ternatine current selector line 140 miles 
k ng, equipped with 45 a-« selectors not 
operated through a repeating coil at the 


ending end, but with the battery applied 
irect to the line at Bellefontains 


race No. 2 is the current through 
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Figure 24. 


the selector which had two microfarads 
capacity in series with it. Trace No. 3 
is in the phantom telephone branch on 
this circuit. In No. 319, trace No. 1 
is the current through a D-12984 coil. 
The lobes of this wave on the short 
impulses are much smaller than on No. 
314. indicating much less effect on the 
line current, while the continuous im- 
pulse is somewhat the same shape in 
both 

No. 610 shows the current through 
the D-12984 coil at Indianapolis after 
the condensers from the selectors had 
been lumped in a repeating coil type of 
signal sending set of Fig. 11, at Belle- 


fontaine 























